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Final Environmental Impact Statement 
for Airfield Operations at Naval Air Station Key West, Florida 

July 26, 2013 

Lead Agency for the EIS: U.S. Department of the Navy 

Title of the Proposed Action: Airfield Operations at Naval Air Station (NAS) Key West 

Proposed Action:  To support and conduct aircraft training operations at NAS Key West by maintaining 
baseline airfield training operations, supporting airfield operations by new types of 
aircraft, and modifying airfield operations as necessary in support of the Fleet Readiness 
Training Plan. 

Designation:  Final Environmental Impact Statement (FEIS) 

Abstract: This FEIS has been prepared by the Department of the Navy (Navy) in compliance with the National 
Environmental Policy Act (NEPA) of 1969 (42 United States Code 4321 et seq.), the Council on Environmental Quality 
regulations implementing NEPA (40 Code of Federal Regulations 1500-1508), and the Navy’s procedures for 
implementing NEPA (32 Code of Federal Regulations 775). The proposed action evaluated in this FEIS is to support and 
conduct aircraft training operations and capabilities at NAS Key West by maintaining current/baseline training 
operations, supporting airfield operations by new types of aircraft, and modifying airfield operations as necessary in 
support of the Fleet Response Training Plan. The purpose of the proposed action is to sustain fleet training at and 
associated with the NAS Key West airfield by Navy tactical aviation and its use by other Department of Defense (DOD) 
and federal agencies. The proposed action is needed in order to maintain the level of readiness mandated in Title 10 
United States Code Part 5062.  

This FEIS reviews and assesses three action alternatives and the No Action Alternative. Under the No Action Alternative, 
annual airfield operations would continue to occur at a level similar to present (up to approximately 47,500 annual 
operations); support of existing capabilities would continue; no new aircraft would be introduced; and no facilities would 
be altered to support next generation aircraft training operations. Under Alternative 1, annual airfield operations would 
continue at a level similar to present (up to approximately 47,500 annual operations) plus legacy aircraft would gradually 
transition to next generation aircraft and existing facilities would be altered to meet requirements for next generation 
aircraft. Alternative 2 would be the same as Alternative 1, plus provide the flexibility to accommodate additional carrier 
air wing Field Carrier Landing Practice (FCLP) training at NAS Key West when primary carrier air wing training locations 
around the United States are unavailable. Additional carrier air wing FCLP operations would vary annually based on 
availability of the primary training locations but could total up to 4,500 additional annual operations (aircraft conducting 
up to 2,250 FCLP patterns). Total annual airfield operations could equal up to approximately 52,000 operations. 
Alternative 3 would be the same as Alternative 2 plus provide operational capacity and flexibility to effectively meet 
Navy training requirements under the Fleet Response Training Plan with up to an approximately 10 percent increase in 
other annual airfield operations. Total annual airfield operations could equal up to approximately 57,000 operations. The 
Navy’s preferred alternative is Alternative 2. 

This FEIS addresses potential environmental effects from activities that would occur under the No Action Alternative, 
Alternative 1, Alternative 2, and Alternative 3. Environmental resource topics evaluated include noise; air quality; safety; 
land use; transportation; infrastructure; socioeconomics; environmental justice and protection of children; cultural 
resources; geology, topography, and soils; water resources; biological resources; and hazardous materials, hazardous 
waste, toxic substances, and contaminated sites. 

Point of Contact:   Naval Facilities Engineering Command, Southeast 
 Attn: NAS Key West Airfield Operations EIS Project Manager 
 P.O. Box 30, Building 903 
 NAS Jacksonville, FL 32212  
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EXECUTIVE SUMMARY 

The United States (U.S.) Department of the Navy (DON or Navy) has prepared this Final Environmental 

Impact Statement (FEIS) to identify and evaluate the potential environmental effects that may result 

from airfield training operations at Naval Air Station (NAS) Key West. This FEIS has been prepared in 

accordance with the National Environmental Policy Act (NEPA) of 1969, the Council on Environmental 

Quality (CEQ) regulations implementing NEPA (40 Code of Federal Regulations [CFR] 1500-1508), and 

DON’s procedures for implementing NEPA (32 CFR 775). The Navy is the lead agency for the proposed 

action; there is no cooperating agency (per 40 CFR 1501.6) for the FEIS. 

NAS Key West provides aviation training facilities, services, and access to training ranges for tactical (i.e., 

jet aircraft with fighter or attack missions) aviation squadrons. NAS Key West’s weather/climate 

supports year-round fleet training, and its location provides quick and efficient access to the nearby Key 

West Range Complex (Figure ES-1), a key training venue regularly used by Department of Defense (DOD) 

and U.S. federal agency aircrews from around the country to fulfill operational and air-to-air combat 

readiness training requirements. The Navy proposes to support and conduct aircraft training operations 

at NAS Key West by maintaining existing airfield operations, supporting airfield operations by new types 

of aircraft, and modifying airfield operations as necessary in support of the Fleet Readiness Training 

Plan. The Navy’s ability to rapidly deploy trained naval battle forces in addition to those currently 

deployed (surge capability) is an essential element of readiness particularly since September 11, 2001. In 

order to address future needs, the U.S. Navy has undertaken a program called the Fleet Response Plan, 

which institutionalizes an enhanced naval surge capability. Adopted in 2003, the Fleet Response Plan 

calls for six of the U.S. Navy’s 11 aircraft carriers and associated air wings to be available for deployment 

within 30 days, and a seventh carrier to be available within 90 days. Achieving this higher level of surge 

capability with a reduced force is a difficult task requiring Navy ships and Sailors to maintain an 

appropriate level of training (or readiness) for longer periods of time, while continuing to achieve ship 

maintenance and Sailor quality of life standards. Carrier air wing training is essential to maintaining 

these higher levels of readiness. 

This FEIS provides a “forward looking” examination of potential future conditions associated with NAS 

Key West airfield operations. The environmental conditions associated with current airfield operations 

are compared with the potential environmental conditions under various options, or alternatives, that 

the Navy is considering. The geographic scope of this analysis is defined by the extent of the effects of 

the subject airfield operations and includes NAS Key West and the surrounding community.   

The current condition, or No Action Alternative, is representative of airfield operations that are conducted 

today (a 10-year average was utilized to determine the annual number of airfield operations and the 

specific details and nature of today’s flight operations was defined based on a detailed examination of 

2009 and 2010 flight operations, which were validated through 2011). The current condition includes FA-

18E/F aircraft and other aircraft operating at NAS Key West today. The environmental effects of existing 

aircraft operations are analyzed in detail as part of the No Action Alternative, which serves as baseline for 

comparison for the future conditions or alternatives under consideration.  
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This FEIS addresses the following alternatives. 

 No Action Alternative – Annual airfield operations would continue to occur at a level similar to 

present (approximately 47,500 annual operations), support of existing capabilities would 

continue, no new aircraft would be introduced, and no facilities would be altered to support 

next generation aircraft training operations. 

 Alternative 1 – Annual airfield operations would continue to be maintained at a level similar to 

present (approximately 47,500 annual operations), plus legacy aircraft would gradually 

transition to next generation aircraft, and existing facilities would be altered to meet 

requirements for next generation aircraft.  

 Alternative 2 – Same as Alternative 1, plus provides the flexibility to accommodate additional 

carrier air wing Field Carrier Landing Practice (FCLP) training at NAS Key West when primary 

carrier air wing training locations around the U.S. are unavailable. Additional carrier air wing 

FCLP operations would vary annually based on availability of the primary training locations, but 

could total up to 4,500 additional annual operations (aircraft conducting up to 2,250 FCLP 

patterns). Total annual airfield operations could equal approximately 52,000 operations. 

 Alternative 3 – Same as Alternative 2, plus provides added operational capacity and flexibility to 

effectively meet Navy training requirements under the Fleet Readiness Training Plan with up to 

an approximately 10 percent increase in other annual airfield operations. Total annual airfield 

operations could equal approximately 57,000 operations. 

The Navy’s preferred alternative is Alternative 2. Table ES-1 provides a comparison of the main 

components of these alternatives in comparative format. 

Table ES-1  Summary of Main Components of Alternatives 

Component No Action Alternative Alternative 1 
Alternative 2- 

Preferred Alternative Alternative 3 

Annual Airfield Operations 
47,500 47,500 

52,000
1
 

(+~10%) 
57,000

1
 

(+~20%) 

Transition to  
Next Generation Aircraft 

No Yes Yes Yes 

Alter Existing Facilities to 
Meet Next Generation 
Aircraft Requirements 

No Yes Yes Yes 

Accommodate Increased 
Carrier Air Wing FCLPs 

No No Yes
1
 Yes

1
 

Accommodate Increase in 
Other Airfield Operations 

No No No Yes 

Note: 
1  

Alternatives 2 and 3 include the increased ability to use NAS Key West as an additional carrier air wing FCLP training location when 
primary training locations around the U.S. are not available. For purposes of analysis and per the Commander Naval Air Force 
Atlantic (CNAL) requirements letter (see Appendix A), annual carrier air wing FCLP operations would vary annually and could total 
up to 4,500 additional operations (aircraft conducting up to 2,250 FCLP patterns).  The existing condition/No Action Alternative 
assumes up to 500 annual tactical aircraft FCLP operations. 
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ES.1 Purpose and Need  

The purpose of the proposed action is to sustain fleet training conducted at and associated with the NAS 

Key West airfield by Navy tactical aviation and its use by other DOD and federal agencies, while 

introducing new aircraft. The proposed action is needed in order to maintain the level of readiness 

mandated in Title 10 United States Code (USC) Part 5062. The Department of the Navy needs to 

continue use of NAS Key West to accomplish Navy and Marine Corps required aviation training. The 

Navy and DOD need to maintain the long-term viability of NAS Key West as a fleet training station for 

tactical aviation squadrons and for airfield operations and associated training in the Key West Range 

Complex by other DOD and federal agencies. Specifically, use of NAS Key West is necessary so that the 

Navy can:  

 achieve and sustain required aviation training, thereby supporting the timely deployment of 

naval units;  

 achieve and sustain readiness of squadrons to quickly surge significant combat power in the 

event of a national crisis or contingency operation consistent with the Fleet Response 

Training Plan; and 

 support required flight operations by other federal agencies. 

ES.2 Proposed Action and Alternatives 

The Navy’s proposed action is to support and conduct aircraft training operations at NAS Key West by 

maintaining current/existing airfield operations, supporting airfield operations by new types of aircraft, 

and modifying airfield operations as necessary in support of the Fleet Readiness Training Plan. The Fleet 

Readiness Training Plan implements the Navy’s Fleet Response Plan at the U.S. Navy Fleet Forces 

Command level and is essential to the readiness of U.S Naval forces. In addition, this FEIS analyzes the 

No Action Alternative. 

The following sections describe the components of the alternatives, including proposed annual airfield 

operations, aircraft mix, types of airfield operations, runway and flight track utilization, pre-flight and 

maintenance engine run-up operations, annual detachments, and airfield infrastructure improvements.  

Analysis of the No Action Alternative provides a benchmark that enables decision-makers to evaluate 

the environmental consequences of the proposed alternatives. CEQ regulations (40 CFR 1502.14[d]) 

require that a No Action Alternative must be evaluated. No action means that the proposed action 

would not be implemented and that existing conditions would remain unchanged. The No Action 

Alternative does not meet the purpose and need of the proposed action but is carried forward as a 

baseline from which to compare the potential impacts of the proposed action (i.e., Alternatives 1, 2, 

and 3). 

ES.2.1 Annual Airfield Operations and Typical Aircraft Mix 

Under the No Action Alternative, annual airfield operations would continue to occur at a level similar to 

present (approximately 47,500 annual operations), and no new aircraft would be introduced. Under the 
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three action alternatives evaluated in detail in this EIS, certain legacy aircraft would be replaced with 

next generation aircraft as follows.  

 The Navy F-35C, Joint Strike Fighter carrier variant, is scheduled to begin to replace the Navy 

FA-18 C/D beginning in 2016 with the transition to be completed by 2029; however, the end 

date for the transition may shift depending on the Navy’s procurement budget. 

 The Navy P-8A Poseidon will replace the P-3 Orion beginning in 2012, with the transition to 

be completed by 2019 (DON 2008). 

 The Marine Corps F-35B (short takeoff and vertical landing variant), and F-35C (aircraft 

carrier variant) Joint Strike Fighter are scheduled to begin to replace Marine Corps  

AV-8B and FA-18 C/D and aircraft between 2012 and 2023; however, the end date for the 

transition may shift depending on the DON procurement budget. 

 Some Air Force F-35A (Joint Strike Fighter conventional takeoff and landing variant) are 

scheduled to begin to replace the F-16 beginning with the transition of the Air Combat 

Command operational aircraft in 2013; transition to be completed mid-2030s; however, the 

end date for the transition may shift depending on the Department of the Air Force 

procurement budget. 

 The Air Force F-22 Raptors are replacing some F-15 Eagles, with the transition already 

underway. 

 The Navy EA-18G Growlers are replacing the EA-6B Prowlers, with the transition already 

underway. 

 The Navy E-2D Advanced Hawkeyes are replacing the E-2C Hawkeyes, with the transition 

already underway. 

The current/existing airfield operations are defined as approximately 47,500 annual airfield operations, 

where each takeoff and each landing are considered individual operations. Because there are year-to-

year fluctuations, a 10-year average (2000-2009) was used to represent the existing condition from 

which to compare the potential impacts of the action alternatives.  

Under Alternative 1, annual airfield operations would continue at a level similar to present 

(approximately 47,500 annual operations), plus legacy aircraft would gradually transition to next 

generation aircraft.  Under Alternative 2, the exact annual increase in flight operations is not known and 

would vary annually based on the availability of primary training locations around the country, but 

would not exceed approximately 52,000 annual operations. Under this alternative, NAS Key West may 

experience up to 4,500 additional annual FCLPs operations (aircraft conducting up to 2,250 patterns, as 

each FCLP pattern consists of 2 flight operations [a take-off and a landing] this equates to up to 4,500 

flight operations). To ensure all potential environmental concerns are well understood prior to a 

decision, this alternative evaluates the largest potential scenario of up to 4,500 additional tactical 

aircraft FCLP flight operations annually. Under Alternative 3, approximately 57,000 annual airfield 

training operations would occur at NAS Key West for the foreseeable future. Alternative 3 includes the 

same carrier air wing FCLP operations up to an additional approximately 4,500 annual operations as with 
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Alternative 2 (see Section 2.5.2.1). The additional up to approximately 10 percent increase in other 

airfield operations under Alternative 3 would be across all other types of aircraft and airfield operations. 

A summary of annual airfield operations by aircraft type under the existing environment and proposed 

action alternatives is listed in Table ES-2. 

Table ES-2  Comparison of Annual Airfield Operations by Aircraft Type  
Under the Existing Environment (No Action Alternative) and Alternatives 1, 2, and 3

1
 

Aircraft Type 
Existing/ 
No Action Alternative 1 

Alternative 2- 
Preferred 

Alternative Alternative 3 

FA-18 C/D 8,464 0 0 0 

F-35C 0 8,464 10,718 11,609 

FA-18 E/F 11,688 11,688 13,848 15,078 

F-5N 12,714 12,714 12,714 14,092 

P-3 4,007 0 0 0 

P-8 0 4,007 4,007 4,441 

F-16 1,421 0 0 0 

F-35A 0 1,421 1,421 1,575 

F-15E 445 0 0 0 

F-22 0 445 445 493 

AV-8 344 0 0 0 

F-35B 0 344 344 381 

EA-6 62 0 0 0 

EA-18G 0 62 62 69 

Transient Jet - Fighter/Trainer 1,310 1,310 1,310 1,452 

 
(e.g., T-45,  Hunter, A-10, A-4, T-38) 

 
   

Transient Jet - Cargo/Passenger 1,003 1,003 1,003 1,112 

 
(e.g., C-21, C-560, Gulfstream, Learjet, 
Beech, Saber)  

   

Transient Jet - Medium Transport 540 540 540 599 

 
(e.g, C-9, C-40) 

 
   

Transient Jet - Large Transport & Refuel 181 181 181 201 

 
(e.g., C-17, KC-10, C-5) 

 
   

Transient Prop - Small/Medium 2,209 2,209 2,209 2,449 

 
(e.g., E-2/C-2

2
, CASA, G-159, T-34, C-12, C-

26, T-6, Beech-36, Beech-9, Mitsubishi-20) 
 

   

  
   

Transient Prop – Large 1,281 1,281 1,281 1,420 

 
(e.g., C-130) 

 
   

Rotary Wing 1,831 1,831 1,831 2,030 

 
Various 

 
   

Total 47,500 47,500 51,914 57,001 
Notes: 

1
 Next generation aircraft would begin to replace those in the current DOD inventory as they are phased out in accordance 
with the schedule detailed in Section 2.5.1.2. 

 2 
 The Navy E-2Cs are being replaced with the E-2Ds. 
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ES.2.2 Flight Operational Procedures, Course Rules, and Noise Abatement Measures 

In the interest of the surrounding community, under all alternatives, military aircraft flying within the 

airspace controlled by NAS Key West operate according to the course rules and procedures that reduce 

community noise exposure. For example, certain types of flight operations are prohibited and pilots are 

instructed to avoid overflight of more densely populated areas. In addition, existing noise abatement 

measures in place at NAS Key West to reduce community noise exposure would continue, including 

typical 7 a.m. to 10 p.m. daily hours of operation, performing the majority of engine maintenance run-

ups at a location interior to the station, and noise complaint procedures.  

ES.2.3 Runway and Flight Track Utilization 

Table ES-4 presents the existing runway utilization for arrival and departure operations at NAS Key West. 

Runway utilization rates are dependent upon wind, aircraft type, operation type, and time of day. 

Overall, Runway 07 is the primary runway. Under Alternative 1, there would be no change to runway 

and flight track utilization. Under Alternatives 2 and 3, the runway and flight track utilization would 

remain largely unchanged from the existing environment. However, carrier air wing FCLP operations 

would result in an increased use of the FLCP flight tracks and an approximately 3 percent increase in 

overall utilization of Runways 03 and 13 relative to the other four runways.  Runways 03 and 13 are the 

primary runways used to conduct FCLP operations.  

Table ES-4  Runway Utilization 

Runway Number Existing Utilization (%) 

03 11 

07 58 

13 16 

21 3 

25 9 

31 3 

  

ES.2.4 Engine Maintenance Run-Up Operations 

Existing engine maintenance run-up operations that occur at NAS Key West are associated with the 

scheduled maintenance activities of the NAS Key West based units. Other aircraft that perform 

detachment training operations at NAS Key West normally perform scheduled maintenance at their 

home bases. Table ES-5 summarizes the change in engine maintenance under Alternatives 1, 2, and 3. 

Under all action alternatives, there would be a gradual one-for-one change in the type of aircraft 

performing these operations as the F-35C begins to replace the FA-18C/D in the Fleet. The change would 

be gradual as new aircraft begin to train at NAS Key West and legacy aircraft are retired from the DOD 

inventory. In addition, under Alternatives 2 and 3, engine maintenance run-up operations would 

increase proportional to the potential increase in airfield operations under these alternatives. 
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Table ES-5  Annual Engine Maintenance Run-Up Events 
Under the Existing Environment (No Action Alternative) and Alternatives 1, 2, and 3

1
 

Aircraft Type Existing/No Action Alternative 1 
Alternative 2- 

Preferred Alternative Alternative 3 

FA-18C/D 454 - - - 

FA-18E/F 333 333 395 430 

F-5N 661 661 661 733 

F-35C 0 454 575 623 

Total 1,448 1,448 1,631 1,786 
Note: 

1.
  Engine maintenance run-up events for F-35C were estimated using a 1:1 replacement for the existing FA-18C/D 

maintenance run-up events (see Section 4.1.2). These replacements would occur on a gradual basis as the F-35C would 
begin to replace the FA-18C/Ds in the current DOD inventory (beginning in 2016 with the transition expected to be 
completed by 2029; however, the end date for the transition may shift depending on the Navy’s procurement budget). 

ES.2.5 Annual Detachments 

Under existing conditions, the primary and most regular units detached to NAS Key West for training are 

the FA-18 Navy active duty and reserve squadrons stationed at NAS Oceana, Virginia and NAS Lemoore, 

California. Marine Corps and Air Force squadrons are detached to NAS Key West on a less frequent 

basis. During the 12-month period beginning April 2009 and ending March 2010, NAS Key West hosted 

about 100 units that traveled to NAS Key West with one or more aircraft for training. These 

detachments varied in number of personnel and length of stay; however, the total number of man days 

(total personnel times the number of days in each detachment) associated with these detachments 

equaled approximately 90,000. Man day estimates are used throughout this EIS with respect to the 

annual detachments; they are akin to the use of visitor days commonly used for transient populations in 

various planning analyses. During this 12-month period, the peak consisted of 781 personnel and 

approximately 50 aircraft detached to NAS Key West at one time (in March 2010). 

No changes to annual detachments are expected as a result of implementation of Alternative 1. Under 

Alternative 2, there could be an increase in annual detachments to NAS Key West with the expanded 

flexibility to host carrier air wing detachment training events. Each carrier air wing would consist of 4 

squadrons; each squadron would have 8 aircraft and 230 people detaching for 8 to 10 days. The 

potential increase in the number of man days (total personnel times the number of days in each 

detachment) associated with Alternative 2 would be up to 18,400, bringing the annual total to 

approximately 108,400 man days. For Alternative 3, the potential increase in number of man days is 

estimated to be up to approximately 28,300, for an approximate total of  118,300 total man days 

annually. Under Alternatives 2 and 3, the peak would increase by up to 139 personnel detached to NAS 

Key West at one time to up to 920 during carrier air wing training detachment events.  

ES.2.6 Airfield Infrastructure Improvements 

Under Alternatives 1, 2, and 3, infrastructure improvements required for introduction of training with 

next generation aircraft at NAS Key West would be minimal. There would be minor upgrades to the 

interiors of existing facilities in the West Ramp area of the airfield in order to meet secured space and 

associated utility requirements of the F-35.  
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ES.3 Preferred Alternative 

This EIS analyzes three action alternatives and the No Action Alternative. Based on a thorough review of 

the alternatives, the DON has determined Alternative 2 to be its Preferred Alternative. Alternative 2 

includes the gradual transition from legacy aircraft to next generation aircraft and alteration of existing 

facilities to meet requirements for next generation aircraft. In addition, Alternative 2 provides the Navy 

with flexibility to accommodate carrier air wing detachment training events when primary carrier air 

wing training locations around the U.S. are unavailable. Additional carrier air wing FCLP operations 

would vary annually based on availability of the primary training locations, but could total up to 4,500 

additional annual operations (aircraft conducting up to 2,250 FCLP patterns). As there would be no 

increase in other flight operations, total annual airfield operations could equal up to approximately 

52,000 operations.  

Factors that influenced selection of Alternative 2 as the Preferred Alternative included impact analysis in 

the EIS and the strategic and operational flexibility provided by establishing NAS Key West as a backup 

location for carrier air wing FCLP training when primary carrier air wing training locations around the 

U.S. are unavailable in accordance with requirements identified by Commander Naval Air Force Atlantic. 

Carrier air wing training is essential to maintaining the higher levels of readiness required by the Fleet 

Response Plan and Fleet Readiness Training Plan, in particular, maintaining the air wings associated with 

the six aircraft carriers that are required to be available for deployment within 30 days. 

ES.4 Environmental Consequences 

This section provides a summary of potential impacts related to the No Action Alternative (maintain 

status quo), Alternative 1 (transition to next generation aircraft), Alternative 2 - the Preferred 

Alternative (transition to next generation aircraft while increasing aircraft operations by up to 

potentially 10 percent), and Alternative 3 (transition to next generation aircraft while increasing aircraft 

operations by potentially 20 percent). While some minor potential for cumulative effects are addressed 

in Chapter 5, no significant cumulative impacts were identified.  

ES.4.1 Noise 

Under existing conditions (No Action Alternative), an estimated total of 2,416 people off-Station are 

exposed to noise levels greater than or equal to 65 decibels (dB) using the standard noise exposure 

metric of Day-Night Average noise (DNL). Under Alternatives 1, 2, and 3, the estimated number of off-

Station people exposed to noise levels 65 DNL and greater would increase by 13, 366, and 533 people, 

respectively. Under the No Action Alternative, an estimated 1,273 housing units would be within the 65 

DNL and greater noise zone. Under Alternative 1, 2, and 3 the estimated housing units within the 65 DNL 

and greater noise zone would increase by 14, 184, and 271, respectively. 

Under the No Action Alternative, off-Station lands (excluding water) within the 65 DNL or greater zone 

are estimated at 1,794 acres. Under Alternatives 1, 2, and 3, the off-Station areas within the 65 DNL or 

greater zone would increase by 12, 92, and 154 acres, respectively. Under all the action alternatives, the 

on-Station acreage within the 65 DNL and greater noise zone would remain at 3,920 acres. 
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Changes in average noise levels, single event noise, speech interference, and sleep disturbance at 

representative receptors were estimated for all alternatives. Under Alternative 1, the level of change 

would not likely to be perceptible; under Alternative 2, the level of change would be imperceptible to 

slight; and under Alternative 3, the level of change would be slight.   

Under all alternatives, there would continue to be no population at risk for long-term hearing loss as no 

population occurs within the 80 DNL and greater noise zone and occupational noise exposure at NAS 

Key West would continue to be managed with hearing protection and monitoring in accordance with all 

applicable regulations. 

ES.4.2 Air Quality 

Under the No Action Alternative, there would be no increase in air operations, and no alterations to 

facilities to accommodate next generation aircraft. Therefore, air quality conditions would remain as 

they are under existing conditions.  

Under Alternatives 1, 2, and 3, there would be negligible air emissions associated with the minor 

infrastructure upgrades, and no effect to air quality is expected. The transition from legacy aircraft 

under Alternatives 1, 2, and 3 would result in a reduction in VOCs, CO, and particulate matter emissions, 

and small increases in NOx emissions under Alternative 1 and modest increase in NOx and SO2 emissions 

under Alternatives 2 and 3. The net change in NOx and SO2 emissions would not approach the Mobile 

Source Comparative Threshold, and emissions from aircraft operations under all alternatives would 

result in negligible impacts to area air quality.  

ES.4.3 Safety 

Under the No Action Alternative, operations at NAS Key West would continue at current levels and all 

regulations and plans that pertain to runways, Accident Potential Zones (APZs), mishaps, Bird/Wildlife 

Aircraft Strike Hazard (BASH), and other flight safety considerations would continue to be followed. 

These same regulations, plans, and flight safety protocols would continue to apply equally to the action 

alternatives. Under Alternatives 1, 2, and 3, there would be no changes to existing runways or APZs, and 

no unique construction risks. There is some uncertainty about what mishap rates are to be expected as a 

number of legacy aircraft are being replaced over time by newer aircraft under Alternatives 1, 2, and 3. 

However, the DOD and Navy would continue to place a high priority on safety programs for introducing 

new aircraft including increased simulator training and increased safety features in the newer airframes. 

The increased annual airfield operation levels under Alternatives 2 and 3 would result in the potential 

for slight increased risk of mishap, but would remain below historical mishap rates for NAS Key West. 

The slight increased risk of BASH potential associated with the increase in annual airfield operations at 

lower altitudes under Alternatives 2 and 3 would be minimized through adherence to the Air Station’s 

BASH program, flight operations standard operating procedures, etc.   

ES.4.4 Land Use  

The land use analysis is focused on off-Station lands and the land area within the 65 DNL and greater 

noise zones and airfield safety zones. Within these zones, residential land use is not recommended. 

Under the No Action Alternative, off-Station noise exposure within the 65 DNL and greater noise 



 NAS Key West Airfield Operations Final Environmental Impact Statement 

Executive Summary   ES-11 
July 2013 

contour would continue to impact 1,794 acres (excluding water) of predominantly compatible land uses. 

Based on existing off-Station land use patterns, there would continue to be an estimated 146 acres of 

residential land use within the existing noise zones and 13 acres of residential land use within the 

existing airfield APZs. Future land use incompatibilities could increase based on the Monroe County Year 

2010 Comprehensive Plan Future Land Use Map, which includes 

 approximately 48 acres designated as Residential and 61 acres designated as Residential 

Conservation (primarily for preservation/open space, with low-density residential) in the safety 

zones; and  

 approximately 238 acres designated as Residential and 299 acres designated as Residential 

Conservation within the Noise Zones 2 and 3. 

Under Alternatives 1, 2, and 3, there would be no change to safety zones, so the land use impact would 

be the same as the No Action Alternative. 

Under Alternative 1, there would be a 12-acre increase in off-Station lands within the 65 DNL and 

greater noise zone. Based on the Monroe County Year 2010 Comprehensive Plan Future Land Use Map, 

areas within Noise Zones 2 and 3 designated as Residential would increase by 2 acres ( a less than 

1 percent  increase from No Action Alternative) and areas designated as Residential Conservation would 

increase by 8 acres (a 3 percent increase from No Action Alternative).  

Under Alternative 2, there would be a 92-acre increase in off-Station lands within the 65 DNL and 

greater noise contour. Based on the Monroe County Year 2010 Comprehensive Plan Future Land Use 

Map, areas within Noise Zones 2 and 3 designated as Residential would increase by 46 acres (a 

19 percent increase from No Action Alternative) and areas designated as Residential Conservation would 

increase by 13 acres (a 4 percent increase from No Action Alternative). 

Under Alternative 3, there would be a 154-acre increase in off-Station lands within the 65 dB DNL and 

greater noise contour. Based on the Monroe County Year 2010 Comprehensive Plan Future Land Use 

Map, areas within Noise Zones 2 and 3 designated as Residential would increase by 66 acres (a 27 

percent increase from No Action Alternative) and areas designated as Residential Conservation would 

increase by 45 acres (a 15 percent increase from No Action Alternative). 

Under all alternatives, the Navy would continue to work with Monroe County elected officials, planners, 

and citizens to encourage compatible use adjacent to the Air Station consistent with the Air Installations 

Compatible Use Zones (AICUZ) Program. On-Station incompatible land uses within the noise and safety 

zones would continue until addressed through implementation of the NAS Key West Master Plan. 

ES.4.5 Transportation 

Under the No Action Alternative and Alternative 1, no changes to the average daily trips associated with 

transient personnel would occur and the peak number of personnel detached to NAS Key West at one 

time would remain at 781 people. Under Alternative 2, there could be an estimated annual increase of 

up to 18,400 man days associated with transient personnel and under Alternative 3, there would be an 

estimated annual increase of up to 28,300 man days associated with transient personnel. However, 

under both Alternatives 2 and 3, the peak number of personnel that would detach to NAS Key West at 
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any one time would be during carrier air wing detachment events, with potentially 920 personnel (an 

increase of up to 139 persons as compared to the existing condition) for up to 10 days twice per year. 

Although the minor increases in personnel during peak times would result in more in-bound and out-

bound vehicular traffic to NAS Key West properties, the potential impacts could be reduced with 

carpooling and other traffic management measures, as needed. For example, a detachment, on average, 

will not rent more than 25 rental vehicles, and approximately 7 government vehicles from NAS Key West 

may be used while the detachment is at Key West (Hagan 2012). It is not expected that transient military 

vehicular traffic to NAS Key West properties would result in disruption to current transportation 

patterns nor would it change existing levels of traffic safety. Therefore, negligible impacts to 

transportation under Alternatives 2 and 3 would occur. Construction traffic under Alternatives 1, 2, and 

3 would be negligible given the scale of infrastructure improvements proposed under the action 

alternatives. Under all alternatives, collaboration would continue with local and regional transportation 

planning consistent with Executive Order (EO) 13514, Federal Leadership in Environmental, Energy, and 

Economic Performance. 

ES.4.6 Infrastructure 

Under the No Action Alternative and Alternative 1, operations at NAS Key West would continue at 

current levels and the demand for public works (utilities) infrastructure at NAS Key West would remain 

similar to baseline conditions.  

The potential increases in annual man days under Alternatives 2 and 3 (up to 18,400 additional man 

days under Alternative 2 and up to 28,300 additional man days under Alternative 3) and peak transient 

population (an increase of 139 people under both Alternatives 2and 3) would increase the overall 

demand for transient billeting and utility services. Public works systems are all currently operating well 

below capacity and can support the additional demand; thus, negligible impacts to public works 

infrastructure are expected from implementation of Alternatives 2 or 3.  

The minor infrastructure upgrades proposed under Alternatives 1, 2, and 3 would comply with EO 

13423, Strengthening Federal Environmental, Energy, and Transportation Management, and EO 13524, 

Federal Leadership in Environmental, Energy, and Economic Performance. 

ES.4.7 Socioeconomics, Environmental Justice, and Protection of Children 

Under the No Action Alternative, existing socioeconomic conditions, including those described for 

minority and low-income populations and environmental health and safety risks to children, would 

continue at current levels. 

Under Alternatives 1, 2, and 3, no long-term changes to long-term populations, employment, income, or 

housing trends would occur. The minor facility upgrades that would occur under all three alternatives 

are not expected to result in noticeable regional socioeconomic impacts. Direct and indirect beneficial 

local economic impacts associated with the additional 18,400 and 28,300 man days by transient 

personnel under Alternatives 2 and 3, respectively, could occur at a level that would not result in 

changes to long-term population, employment, income, or housing trends. No disproportionately high 

and adverse human health or environmental effects would occur to minority or low-income populations 
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and no increased safety or health risks impact to children would occur with implementation of any of 

the action alternatives. 

ES.4.8 Cultural Resources 

Noise modeling results indicate that under all alternatives, noise exposure in the area surrounding the 

NRHP-eligible Geiger Key Hawk Missile Site (the only cultural resource site identified as potentially 

affected by noise exposure associated with NAS Key West airfield operations) would remain within the 

70 to 75 DNL noise contour, increasing from an estimated 71 DNL under the No Action Alternative and 

Alternative 1 to an estimated 74 DNL under Alternatives 2 and 3. Such a level of change in DNL would be 

barely perceptible and would not adversely affect the significance or integrity of the NRHP-eligible 

Geiger Key Hawk Missile Site.  

No NRHP-listed properties are located at Boca Chica Key and no impact would occur under the No 

Action Alternative or Alternatives 1, 2, or 3. In addition, no traditional cultural properties have been 

identified, and no known impact on traditional cultural properties is expected to occur under the No 

Action Alternative or Alternatives 1, 2, or 3. The Florida State Historic Preservation Office has reviewed 

the Draft EIS; no concerns or issues were identified (see Appendix B). 

ES.4.9 Topography, Geology, and Soils 

Under the No Action Alternative, the proposed action would not be implemented and no impacts to 

geology, topography, and soils would occur.  

Under Alternatives 1, 2, and 3, there would be no effect on topography or geology. Under all three 

alternatives, minor, short-term impacts to soils from construction are possible. State and federal 

guidelines would be strictly followed and standard erosion and sedimentation control procedures would 

be implemented to ensure water quality was protected from possible soil erosion and sedimentation. 

Therefore, only temporary, minor impacts on soils are expected. 

ES.4.10 Water Resources 

Under the No Action Alternative, existing conditions for water resources, including ongoing stormwater 

management at the airfield, would continue.  

Under Alternative 1, there would be no impact to wetlands and groundwater supplies. Under 

Alternatives 2 and 3, there would be no impacts to wetlands, and the minor increases in potable and 

industrial water use associated with an increase in transient personnel would have a negligible impact 

on groundwater supplies. Facility upgrade activities (primarily interior renovations to existing structures) 

are not anticipated to impact surface water or stormwater due to the implementation of standard 

erosion and sedimentation controls, spill prevention plans, and Stormwater Pollution Prevention Plans. 

As the Air Station is located entirely within a floodplain, there is no practicable alternative to avoid 

occupancy or development within a floodplain; facility upgrades (primarily interior renovations to 

existing structures) would be implemented in accordance with EO 11988, Floodplain Management. In 

addition, the installation’s INRMP addresses minimization of impacts to floodplains from ongoing 

activities at Boca Chica Field, including improvements to drainage efficiency. 
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ES.4.11 Biological Resources 

Under the No Action Alternative, existing conditions would remain unchanged. All marine and terrestrial 

communities, wildlife, migratory birds, and threatened and endangered species on the installation 

would continue to be managed pursuant to the NAS Key West 2007 INRMP and subsequent annual 

updates, and per agreements negotiated with U.S. Fish and Wildlife Service, National Marine Fisheries 

Service, and Florida Fish and Wildlife Commission. Through the Phase I and Phase II at sea program, 

aircraft training was analyzed in the 2010 Environmental Assessment (EA)/Overseas Environmental 

Assessment (OEA) for Atlantic Fleet Training in the Key West Range Complex. Endangered Species Act 

(ESA) and Marine Mammal Protection Act (MMPA) consultations were completed for this training in 

2009. Phase II is currently underway and the Navy has initiated new ESA and MMPA consultations for 

Navy training and testing activities in the Key West Range Complex through the Atlantic Fleet Training 

and Testing (AFTT) EIS/Overseas Environmental Impact Statement (OEIS) that includes in-water impacts 

from Navy training and testing activities. The AFTT EIS is scheduled for completion November 2013. 

The facility upgrades proposed under Alternatives 1, 2, and 3 (mostly building interior renovations) 

would occur along the flight line within developed areas of the Air Station. No loss of marine and 

terrestrial communities or wildlife habitat would occur and no effect is anticipated. While it is possible 

that migrating birds could react to construction noise, any reaction would likely be slight and temporary 

as research suggests migratory birds acclimate to noise and visual disturbance.  

Other potential sources of impacts to wildlife would be from increases in aircraft noise exposure levels 

under Alternatives 1, 2, and 3 as compared to existing conditions. Resident species within terrestrial 

habitats near the airfield would likely have acclimated to the noise and visual disturbance generated by 

overflying aircraft and maintenance run-up activities. No significant impacts on terrestrial wildlife would 

occur from airfield operations as the in-air noise would be temporary, short in duration, and dissipate 

quickly once the airfield operation is completed. NAS Key West would continue to manage wildlife in 

accordance with the NAS Key West INRMP. Further, while it is possible that migrating birds could react 

to aircraft noise, any reaction is likely to be slight and temporary. Therefore, no significant impacts from 

aircraft noise under Alternatives 1, 2, or 3 are expected. NAS Key West would continue to manage 

migratory birds in accordance with the installation’s INRMP and BASH program.  

Marine wildlife at the surface or submerged could experience exposure to aircraft noise. However, 

aircraft sound is refracted upon transmission into water because sound waves move faster through 

water than through air. Therefore, Eller and Cavanagh (2000) determined that it is difficult to construct 

cases (for any aircraft at any altitude in any propagation environment) for which the underwater sound 

is sufficiently intense and long lasting to cause harm to any form of marine life. In addition, in-air noise 

from aircraft operations would be temporary, short in duration, and dissipate quickly once the airfield 

operation is completed. Furthermore, the sound exposure levels would be relatively low to marine 

wildlife that spend the majority of their time underwater, constantly move, and are presently exposed 

to aircraft noise under existing conditions. Based on research available, it is not likely that marine 

mammals exposed to aircraft overflights under Alternatives 1, 2, or 3 would abandon or alter natural 

behavioral patterns, and no significant impacts are expected. Additionally, aircraft overflights are not 

expected to result in Level A (the potential to injure a marine mammal or marine mammal stock in the 
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wild) or Level B (the potential to disturb a marine mammal or marine mammal stock in the wild by 

causing disruption of behavioral patterns) harassment of any marine mammal as defined by the Marine 

Mammal Protection Act.  

Due to their lack of presence (i.e., no recent occurrence records, extralimital occurrence) at Boca Chica 

Field, no effect is anticipated for the following federally-listed threatened or endangered species: 

endangered silver rice rat, threatened roseate tern, nesting endangered green sea turtle, nesting 

endangered hawksbill sea turtle, nesting endangered leatherback sea turtle, endangered American 

crocodile, threatened Eastern indigo snake, endangered smalltooth sawfish, endangered Schaus 

swallowtail butterfly, threatened elkhorn coral, threatened Staghorn coral, endangered sperm whale, 

endangered fin whale, endangered humpback whale, endangered right whale, and endangered sei 

whale. In addition, the candidate Blodgett’s wild mercury is located outside the potential affected area, 

and there would be no effect to this species. Within the airfield, the threatened Garber’s spurge has 

been found near the tower and in the rockland hammock habitat along the road leading to the weapons 

depot. No clearing of vegetation would occur as part of the proposed action and no effect to this species 

would occur. A copy of the Draft EIS was provided to the U.S. Fish and Wildlife Service and National 

Marine Fisheries Service for review. The U.S. Fish and Wildlife Service supported the Navy’s no effect 

determination for the silver rice rat and its designated habitat, roseate tern, green sea turtle, Hawksbill 

sea turtle, leatherback sea turtle, American crocodile, eastern indigo snake, Schaus swallowtail butterfly, 

Garber’s spurge, and Blodgett’s wild mercury in a letter dated August 8, 2012 (see Appendix B).  

There would be no effect on the remaining three threatened and endangered species (endangered 

Lower Keys marsh rabbit [LKMR], Florida manatee, and threatened loggerhead sea turtle) from the 

proposed minor infrastructure improvements.  

The LKMR, nesting loggerhead sea turtle, and Florida manatee are already subject to aircraft noise under 

existing conditions. Recent surveys indicate a healthy LKMR population exists at Boca Chica Field and 

nesting loggerhead sea turtles successfully nested in 2011. Nesting critical habitat was proposed by the 

U.S. Fish and Wildlife Service in the Federal Register on March 25, 2013 (78 Federal Register 18000-

18082). Proposed critical habitat was not identified for Boca Chica Key in this Federal Register notice; 

therefore, no proposed designated nesting critical habitat would be located near Boca Chica Field. 

Research indicates that nesting loggerhead sea turtles use non-acoustic cues for nesting. Florida 

manatees are only occasional visitors, particularly in the winter months, to the extreme western Lower 

Keys. Although little scientific information is available on the effects of aircraft overflight on the West 

Indian manatee, some research indicates manatees did not react to a fixed-wing aircraft at an altitude of 

525 feet, but did react to a helicopter flying at an altitude below approximately 328 feet (Rathbun 1988). 

For potential exposure of Florida manatees to in-water sound, Eller and Cavanagh (2000) concluded that 

it is difficult to construct cases (for any aircraft at any altitude in any propagation environment) for 

which the underwater sound is sufficiently intense and long lasting to cause harm to any form of marine 

life. Therefore, based on research available regarding reactions to aircraft overflights, the Navy 

determined and the U.S. Fish and Wildlife Service concurred, that implementation of Alternatives 1, 2, 3, 

may affect, but is not likely to adversely affect LKMRs, nesting loggerhead sea turtles, or Florida 

manatees. Designated critical habitat for federally listed species does not occur within the area of 
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potential biological resource effect; therefore, the implementation of Alternatives 1, 2, or 3 would have 

no effect on critical habitat. NAS Key West would continue to manage threatened and endangered 

species in accordance with the installation’s INRMP.  

ES.4.12 Hazardous Materials, Hazardous Waste, Toxic Substances, and Contaminated Sites 

Under the No Action Alternative, there would be no increase in air operations, no introduction of new 

airframes supported at NAS Key West, and no construction or building modifications in response to 

increased or new aircraft service. All regulations and plans that pertain to hazardous material, hazardous 

waste, toxic substances, and contaminated sites would continue to be followed.  

Prior to infrastructure upgrades proposed under Alternatives 1, 2, and 3, surveys would be conducted 

for the presence of asbestos containing materials and lead-based paint. As applicable, these hazardous 

materials would be removed or managed in accordance with all federal and state regulations. 

Established procedures for the management of hazardous materials and waste would continue to be 

followed during facility upgrades, airfield operations, and aircraft maintenance. Through material 

substitutions, next generation aircraft (i.e., F-35 and P-8) use less environmentally sensitive materials 

and heavy metals than their respective legacy aircraft. No impacts to known contaminated sites would 

occur from implementation of Alternatives 1, 2, or 3. 

ES.5 Public Comment on the EIS 

The U.S. Environmental Protection Agency (USEPA) published a Notice of Availability (NOA) in the 

Federal Register for this DEIS. The DEIS was circulated for review and comment to government agencies, 

local organizations, Native American tribes, and interested private citizens. The DEIS was also made 

available for general review in public libraries in the communities affected by the action and online at 

www.keywesteis.com. Two public meetings were conducted near NAS Key West during the review 

period on August 1 and 2, 2012. All public comments received during the comment period were 

reviewed, considered, and addressed appropriately in this Final EIS. The DEIS public review process 

provided the opportunity for stakeholders to evaluate the DEIS.  

The DEIS public comment period began when the NOA of the DEIS was published in the Federal Register 

on June 29, 2012. In response to a request from the Monroe County Board of County Commissioners 

received during the comment period, the Navy extended the public comment period from a 45-day to a 

60-day comment period, which ended on August 28, 2012. This extension was announced in the Federal 

Register on July 24, 2012. Public comments on the DEIS were received throughout the comment period 

and were compiled for consideration during preparation of the FEIS. 

Notice of availability of the DEIS and the dates/locations of the upcoming public meetings were 

announced via paid advertisements in The Keynoter on June 30, July 4, 25, and August 1, 2012; The Key 

West Citizen on June 29, 30, July 25, 26, 31, August 1 and 2, 2012; and The Southernmost Flyer on June 

29 and July 27, 2012. The public meetings on the DEIS were conducted on consecutive nights at different 

locations in the Key West area. The first public meeting was held on August 1, 2012 at the DoubleTree 

Grand Key Resort, 3990 South Roosevelt Boulevard, Key West, Florida. The second meeting was on 
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August 2, 2012 at the Tennessee Williams Theater at Florida Keys Community College (Stock Island) Key 

West, Florida. Both meetings lasted for three hours and were open-house format. 

The two public meetings were attended by a total of 40 persons (not including Navy personnel and 

contractors participating in or facilitating the meetings). A total of six comments (one oral and five 

written) were received during the public meetings. Written comments were also received throughout 

the 60-day comment period by mail and through the public website (www.keywesteis.com). During the 

DEIS public comment period, 37 elected officials, government agencies, organizations, or individuals 

provided comments. 

The public website, www.keywesteis.com, will remain available for public access for 60 days following 

the publication of the Navy’s Record of Decision (ROD) in the Federal Register. The FEIS will be available 

at the public website during the 30-day Wait Period that follows the publication of the NOA in the 

Federal Register. The Navy will issue a ROD following conclusion of this 30-day Wait Period. 
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1.0 PURPOSE AND NEED FOR PROPOSED ACTION 

 INTRODUCTION 1.1

This Final Environmental Impact Statement (FEIS) evaluates the potential direct, indirect, and cumulative 

environmental effects that may result from the United States (U.S.) Department of the Navy (DON or 

Navy) proposed action to support and conduct airfield operations at Naval Air Station (NAS) Key West. 

The Navy’s mission is to maintain, train, and equip combat-ready naval forces capable of winning wars, 

deterring aggression, and maintaining freedom of the seas. Title 10 United States Code (USC) Section 

5062 directs the Chief of Naval Operations (CNO) to train all naval forces for combat. The CNO meets 

that direction, in part, by supporting and conducting aircraft training operations at NAS Key West and 

within the nearby Key West Range Complex in accordance with the Navy’s Fleet Response Plan. 

The activities analyzed in the FEIS include transitioning to next generation aircraft, and current and 

potential future airfield operations. Specifically, in considering the proposed action, the decision-maker 

is addressing maintaining current (i.e., existing environment) airfield operations, supporting airfield 

operations by new types of aircraft, and modifying airfield operations as necessary in support of the 

Fleet Readiness Training Plan. The Fleet Readiness Training Plan implements the Navy’s Fleet Response 

Plan at the U.S. Navy Fleet Forces Command level and is essential to the readiness of U.S naval forces. 

The Navy’s Fleet Response Plan, adopted in 2003, addresses the achievement of a higher level of 

capability to rapidly deploy trained naval battle forces in addition to those currently deployed (surge 

capability). NAS Key West provides an ideal aviation training site in the Lower Florida Keys with year-

round, quick, and efficient access to offshore training areas of the Key West Range Complex (Figure 1.1-

1). The study area is centered on NAS Key West Boca Chica Field and includes the surrounding area that 

could be directly, indirectly, or cumulatively affected by the airfield operations that occur at the Air 

Station. 

This FEIS has been prepared in accordance with the National Environmental Policy Act (NEPA) of 1969, 

the Council on Environmental Quality (CEQ) regulations implementing NEPA (40 Code of Federal 

Regulations [CFR] 1500-1508), and DON’s procedures for implementing NEPA (32 CFR 775). The Navy is 

the lead agency for the proposed action; there is no cooperating agency (per 40 CFR 1501.6).  

This FEIS provides a “forward looking” examination of potential future conditions associated with NAS 

Key West airfield operations. The environmental conditions associated with current airfield operations 

are compared with the potential environmental conditions under various options, or alternatives, that 

the Navy is considering. The geographic scope of this analysis is defined by the extent of the effects of 

the subject airfield operations and includes NAS Key West and the surrounding community.   

The current condition, or No Action Alternative, is representative of airfield operations that are 

conducted today (a 10-year average was utilized to determine the annual number of airfield operations 

and the specific details and nature of today’s flight operations was defined based on a detailed 

examination of 2009 and 2010 flight operations, which were validated through 2011). The current 

condition includes FA-18E/F aircraft and other aircraft operating at NAS Key West today. 
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Figure 1.1-1 Location Map 
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The environmental effects of existing aircraft operations are analyzed in detail as part of the No Action 

Alternative, which serves as baseline for comparison for the future conditions or alternatives under 

consideration.  

 PURPOSE AND NEED 1.2

 Background 1.2.1

NAS Key West provides aviation training facilities, services, and access to training ranges for tactical (i.e., 

jet aircraft with fighter or attack missions) aviation squadrons. NAS Key West’s weather/climate 

supports year-round fleet training, and its location provides quick and efficient access to the nearby Key 

West Range Complex, a key training venue regularly used by Department of Defense (DOD) and U.S. 

federal agency aircrews from around the country to fulfill operational and air-to-air combat readiness 

training requirements. The primary users of NAS Key West are Navy Strike Fighter Squadrons (VFAs). 

Other units that utilize NAS Key West airfield are other Navy fleet and fleet replacement squadrons, 

Marine Fighter Attack Squadrons, Chief of Naval Air Training squadrons, Air Force squadrons, 

Department of Homeland Security, U.S. Coast Guard, other federal agencies, and allied aviation units. 

Most primary users of NAS Key West are not homebased there; they are aviation squadrons that travel 

to, or “detach” to, NAS Key West for several weeks at a time in order to fulfill certain training 

requirements. NAS Key West provides and maintains facilities and services for these transient 

squadrons. 

Additionally, NAS Key West is home to two squadrons that conduct frequent airfield operations at NAS 

Key West. 

 Composite Fighter Squadron (VFC)-111 flies F-5N Tiger aircraft and acts as an opposing force 

in air-to-air combat training in the Key West Range Complex. 

 VFA-106 Detachment Key West is part of the VFA-106 squadron based at NAS Oceana, 

Virginia, which flies FA-18 C/D Hornet and FA-18 E/F Super Hornet aircraft and prepares 

fleet pilots for assignment to deploying FA-18 squadrons.  

Other units based at NAS Key West (including Joint Interagency Task Force-South, U.S. Coast Guard, and 

U.S. Army Special Forces Underwater Operations School) conduct less frequent airfield operations, 

primarily with helicopter and military transport aircraft. The NAS Key West airfield supports 

approximately 47,500 “flight operations” per year. A flight operation consists of one use of the runway; 

each take-off or landing is separately counted as a flight operation.  

The strategic location of NAS Key West (see Figure 1.1-1) affords the Navy efficient and effective means 

to support nearby in-flight and at-sea training and to provide logistics and maintenance support for 

aircraft. The NAS Key West airfield consists of three runways; primary Runway 07/25 is 10,000 feet (ft) 

by 200 ft and Runways 03/21 and 13/31 are both 7,000 ft by 150 ft. Runways 03, 07, and 13 are 

configured to conduct Field Carrier Landing Practice (FCLP). Runway 07 is designated the 

instrument/calm wind runway, and is normally used when the surface wind is 10 knots or less 

(regardless of wind direction), when prevailing easterly winds are greater than 10 knots, and when 

operationally advantageous.  
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 Purpose and Need 1.2.2

The purpose of the proposed action is to sustain fleet training conducted at and associated with the NAS 

Key West airfield by Navy tactical aviation and its use by other DOD and federal agencies, while 

introducing new aircraft. The proposed action is needed in order to maintain the level of readiness 

mandated in Title 10 United States Code (USC) Part 5062. The close proximity of NAS Key West to the 

Key West Range Complex allows for all levels of training and the efficient use of NAS Key West to meet 

critical training requirements. The Department of the Navy needs to continue use of NAS Key West to 

accomplish Navy and Marine Corps required aviation training. The Navy and DOD need to maintain the 

long-term viability of NAS Key West as a fleet training station for tactical aviation squadrons and for 

airfield operations and associated training in the Key West Range Complex by other DOD and federal 

agencies. Specifically, use of NAS Key West is necessary so that the Navy can:  

 achieve and sustain required aviation training, thereby supporting the timely deployment of 

naval units;  

 achieve and sustain readiness of squadrons to quickly surge significant combat power in the 

event of a national crisis or contingency operation consistent with the Fleet Readiness 

Training Plan; and 

 support required flight operations by other federal agencies. 

 RELEVANT PRIOR ENVIRONMENTAL DOCUMENTS 1.3

Relevant recent actions taken by the Navy at NAS Key West are reviewed below. These actions provide 

context, but are separate and distinct from the proposed action evaluated in this FEIS.  

 Environmental Assessment for Fleet Support and Infrastructure Improvements at NAS Key 1.3.1
West 

The Environmental Assessment for Fleet Support and Infrastructure Improvements at NAS Key West, 

completed in 2003 (DON 2003a), evaluated projects to modernize ship and aircraft support functions 

and facilities at NAS Key West, including projects at the airfield to improve re-fueling capability and 

aircraft traffic control. These actions were required to modernize and meet new training requirements. 

The Environmental Assessment (EA) addressed the Navy’s transition from the F-14 Tomcat aircraft to 

the FA-18 E/F Super Hornet and associated changes to airfield safety zones and noise exposure.  

 EIS for the Restoration of Clear Zones and Stormwater Drainage System at Boca Chica Field 1.3.2

The Environmental Impact Statement for the Restoration of Clear Zones and Stormwater Drainage 

Systems at Boca Chica Field, Naval Air Station Key West, Florida (DON 2007), completed in 2007, 

addressed environmental impacts and mitigations necessary to remove vegetation from adjacent 

runway areas to meet airfield clear zone requirements. Clear zones are obstruction free, fan-shaped 

areas extending outward from the ends of airfield runways and are necessary for a safe airfield 

environment. The proposed action involved both restoration and long-term maintenance in various 

locations at Boca Chica Field. Long-term maintenance measures addressed in the Environmental Impact 

Study (EIS) included trimming and/or removal of vegetation that protrudes into vertically controlled 

airfield surfaces or those that should not be present in laterally controlled surfaces, clearing and 
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grubbing, grading, filling low areas, replanting some areas with native salt marsh vegetation, and 

supplemental improvements to drainage conditions. 

 EA/Overseas EA for Atlantic Fleet Training in the Key West Range Complex 1.3.3

The Environmental Assessment/Overseas Environmental Assessment for Atlantic Fleet Training in the Key 

West Range Complex, completed in 2010 (DON 2010a), evaluated the environmental impacts related to 

fleet training activities within the at-sea Key West Range Complex and its associated airspace. The 

geographic scope of the EA/Overseas Environmental Assessment (OEA) included the offshore operating 

area (surface and subsurface waters), offshore special use airspace (warning areas), a submerged 

surface target (Patricia Target), and a visual landmark land area (Demolition Key). It did not analyze any 

activities occurring at Boca Chica Field, which is the focus of this EIS. The relationship between the 

airfield operations that occur at NAS Key West airfield and the training operations that occur in the Key 

West Range Complex is evaluated in this EIS in Chapter 5, “Cumulative Impacts.” 

 EIS and Overseas EIS for Navy Atlantic Fleet Training and Testing 1.3.4

On July 15, 2010, the Navy issued a Notice of Intent (NOI) to prepare an EIS and Overseas EIS (OEIS) for 

Navy Atlantic Fleet Training and Testing (AFTT) and, in May 2012, the Navy issued the DEIS/OEIS for this 

action. This document evaluates the potential environmental effects associated with military readiness 

training and research, development, testing, and evaluation activities conducted within the AFTT study 

area. The at-sea Key West Range Complex is one of nine range complexes in the AFTT study area, which 

also includes the western North Atlantic Ocean along the east coast of North America, the Chesapeake 

Bay, and the Gulf of Mexico. Also included are select Navy pierside locations and channels (none of 

which are located in the Florida Keys) (DON 2010a, DON 2012). While the AFTT EIS/OEIS effort addresses 

events that occur within existing at-sea Key West Range Complex, it does not analyze any activities 

occurring at Boca Chica Field, which is the focus of this EIS. Additional information on the relationship 

between the AFTT EIS/OEIS and this EIS is provided in Chapter 5, “Cumulative Impacts.” 

 NAS KEY WEST 1.4

NAS Key West is comprised of approximately 6,500 acres of land distributed over several properties 

located in the Florida Keys, Monroe County, Florida. The approximately 4,700 acre Boca Chica Field 

property is NAS Key West’s primary site and includes the airfield that is the subject of this EIS, as well as 

administrative and industrial facilities and recreational areas. Boca Chica Field is located on Boca Chica 

Key, approximately 5 miles east of the city of Key West in Monroe County, 156 miles southwest of 

Miami, and 90 air miles north of Cuba. Key West is the closest point in the United States to Cuba, South 

America, and the Caribbean Sea, making NAS Key West a significant military and homeland security 

asset, independent of its role as an aviation training venue. 

The Navy’s presence in Key West dates back to 1823 when a naval base was established to stop piracy in 

the area. This base was expanded during the Mexican War (1845-1848) and the Spanish-American War 

(1898) when the battleship Maine sailed from Key West to Havana, Cuba, where it experienced an 

explosion and sank in Havana harbor. The sinking of the Maine precipitated the United States 

declaration of war on Spain; the entire U.S. Atlantic Fleet moved to Key West for the duration of the war 
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(DON 2007). During World War I (1914-1918), naval facilities in Key West were enlarged (to include 

piers, barracks, communication facilities, submarine basin, and other buildings) as Key West served as a 

strategic defense center to shipping lanes throughout the war. When the United States entered the war 

in 1917, a Naval Air Station was constructed near the northwest end of Key West, in an area now known 

as Trumbo Point; the seaplane base consisted of a seaplane training center, a dirigible hanger, barracks, 

and administration buildings (U.S. Army Corps of Engineers [USACE] 2003). 

NAS Key West was established at its present location on Boca Chica Key during World War II (1941-

1945). Boca Chica Field originated as a civilian airfield. It was leased to the Army in 1942 when three 

paved runways were built and was transferred to the Navy in December 1942. During the war, the Air 

Station was used to train carrier pilots and housed 4,000 personnel; nearby Saddlebunch Key was used 

as a practice bombing range. During the Cuban missile crisis (1962), operational and reconnaissance 

flights were flown from the Air Station in support of the naval quarantine around Cuba. After the Cuban 

missile crisis, permanent missile sites were constructed at various locations around the Air Station and 

alert aircraft were maintained at the airfield. Although much of the military presence in the Lower Keys 

was disestablished in March 1979, a decision was made to keep NAS Key West as a fully operational 

Naval Air Station (USACE 2003). Airfield operations at NAS Key West in the late 1970s were estimated at 

85,000 per year, with approximately 400 airfield operations per day estimated on a busy day (DON 

1977). Since then, NAS Key West has been training location for many types of DOD aircraft and a variety 

of airfield training operations have been conducted at the airfield, including touch and goes, FCLPs, and 

other pattern operations. As with other Navy airfields, the volume of annual airfield operations at NAS 

Key West fluctuates from year-to-year based on factors such as training needs, national defense 

missions, relief/humanitarian efforts, surge requirements, and airfield construction/repair projects. 

Throughout the decades, the southernmost Naval Air Station in the continental U.S. has proven to be an 

ideal year-round training facility with rapid access to unencumbered oceanic training areas and 

overlying airspace. NAS Key West has been a home base to various squadrons and squadron 

detachments flying antisubmarine warfare, tactical electronic warfare, reconnaissance, attack, combat 

adversary, and strike fighter aircraft. Most recently, in January 2006, VFC-111 was based at NAS Key 

West. Military units have routinely utilized detachments at NAS Key West for aviation training at the 

airfield and offshore range complex and the Air Station has served important roles in support of 

operations in South America and for disaster assistance and other world events. These roles continue at 

NAS Key West. Currently, the Air Station employs approximately 3,500 military and civilian personnel, is 

homebase to 22 aircraft, and can support up to approximately 80 visiting aircraft and 1,200 visiting 

personnel at one time, as well as provide port operations for visiting ships.  

 PUBLIC INVOLVEMENT 1.5

 Scoping Process 1.5.1

NEPA regulations require an early and open process for determining the scope of issues that should be 

addressed prior to implementation of a proposed action. The Navy initiated the public scoping process 

on May 12, 2010, by publishing an NOI to prepare an EIS in the Federal Register (Volume 75, No. 91, pp 

26739-26740), and sending copies of the NOI to federal, state, tribal, and local agencies, and other 
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parties known or expected to be interested in the proposed action. In addition, the Navy published 

information regarding the public scoping meeting in newspapers identified in Table 1.5-1.  

 

Table 1.5-1 Scoping Newspaper Display Ad Schedules 
Newspapers Publication Dates 

The Key West Citizen May 19, 25, 26, and 27, 2010 

The Keynoter May 22 and 26, 2010 

The Southernmost Flyer May 21, 2010 

Appendix C provides more public participation information. Two public scoping meetings were held in 

Key West, Florida as outlined in Table 1.5-2.  
 

Table 1.5-2 Scoping Meeting Locations 
Meeting Date Meeting Location 

May 26, 2010 
DoubleTree Grand Key Resort, Conference Room 
3990 S. Roosevelt Blvd, Key West, FL 33040 

May 27, 2010 
Tennessee Williams Theater at Florida Keys 
Community College 
5901 College Rd, Key West, FL 33040 

Overall, 23 members of the public attended the meetings over a 2-day period, including elected and 

appointed officials from the City of Key West and Monroe County. No comments were received during 

the scoping meetings; however, 21 comments were received via the project website 

(www.keywesteis.com) and 2 comments were received via mail during the scoping period.  

The issues raised during the public scoping period are categorized by issue and summarized below in 

Table 1.5-3. See Appendix C for specific comments. 
 

Table 1.5-3 Issues Identified During Public Scoping 
Topic Issue identified in Comment 

Purpose and Need  Discussion of the vital nature of NAS Key West 

Alternatives  Concern regarding current flight tracks 

 Concern over increase in future operations and the replacement of legacy 
aircraft with jets that some have speculated would be louder (e.g., F-35 Joint 
Strike Fighter) 

Noise  Some local residents want actual noise measurements to be taken at various 
sensitive receptors throughout Key West 

 Concern that the Navy’s current noise modeling software (NOISEMAP) may 
not adequately address the noise impacts of newer aircraft 

 Perceived discrepancies in the 2004/2007 Air Installations Compatible Use 
Zones studies 

Socioeconomics  The effects of Navy training at NAS Key West on residential property values 

 The effects of Navy training at NAS Key West on the local economy 

Health and Safety  Safety of citizens living under NAS Key West flight tracks 

 Health problems associated with prolonged exposure to jet noise 

Natural Resources  Concern over the Navy polluting the natural environment surrounding naval 
installations 

Other  The need for open communication between the local community and those 
preparing the EIS on behalf of the Navy 
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In addition to the comments received during the scoping period, the Board of County Commissioners of 

Monroe County, Florida submitted comments on July 13, 2010 requesting that the following concerns be 

addressed in the EIS analysis:  

 baseline assumptions and future aircraft mix; 

 impacts from different runways, flight paths, and wind directions;  

 impacts to the natural and developed environment; 

 impacts due to changes in Air Installations Compatible Use Zones (AICUZ) noise contours; 

 impacts of jet noise on human health and the environment; 

 use of the most advanced and approved noise modeling technology; 

 actual noise measurements at sensitive receptors throughout Key West;  

 impacts of Navy training on the local economy and property values; and 

 a method for verifying the results and conclusions presented in the EIS. 

 Draft EIS (DEIS) Review 1.5.2

The DEIS was published and made available for comment by elected officials, agencies, and the 

interested public and distributed as detailed in Appendix C. The DEIS was posted to the project website 

www.keywesteis.com and hard copies were provided to the following libraries: 

 Key West Library, 700 Fleming St, Key West, FL, 33040 

 Florida Keys Community College Library, 5901 College Rd, 2nd Floor, Building A, Key West, FL, 

33040 

The 45-day DEIS review period began with the publication of the Federal Register Notice of Availability 

(NOA) and Notice of Public Meetings on  June 29, 2012 (Volume 77, No. 126, pp 38801-38802). In 

response to a request received during the comment period by the Monroe County Board of County 

Commissioners, the Navy extended the public comment period from a 45-day to a 60-day review period, 

which ended on August 28, 2012. This extension was announced in the Federal Register on July 24, 2012 

(Volume 77, No. 142, pp. 43275-43276).  

To coincide with the publication of the NOA and Notice of Public Meetings in the Federal Register as well 

as the public meeting dates, the Navy published advertisements in the newspapers outlined in Table 

1.5.4. 

Table 1.5-4 Public Meeting Newspaper Display Ad Schedules 
Newspapers Publication Dates 

The Key West Citizen 
June 29, 30, July 25, 26, 31, August 1, and 2, 
2012 

The Keynoter June 30, July 4, 25, and August 1, 2012 

The Southernmost Flyer June 29 and July 27, 2012 
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The Navy held two public meetings to solicit comments on the DEIS on the dates, locations, and times 

outlined in Table 1.5-5.  

Table 1.5-5 Public Meeting Locations 
Meeting Date and Time Meeting Location 

August 1, 2012; 5-8 p.m. 
DoubleTree Grand Key Resort, Conference Room 
3990 S. Roosevelt Blvd, Key West, FL 33040 

August 2, 2012; 5-8 p.m. 
Tennessee Williams Theater at Florida Keys 
Community College 
5901 College Rd, Key West, FL 33040 

 

Overall, 40 members of the public attended the meetings over a 2-day period, including elected and 

appointed officials from the City of Key West and Monroe County. A total of 37 comments were 

received during the review period; 6 from the public meetings, 26 via the project website, and 5 mailed 

comments. For more information on specific comments and official responses, please see Appendix B.  

Following public review of the DEIS, comments were considered and integrated into this FEIS. The Navy 

then makes a determination on how to implement the proposed action based in part on the analysis 

provided in this FEIS. This determination will be made public in a Record of Decision (ROD). The public 

website, www.keywesteis.com, will remain available for public access for 60 days following the 

publication of the Navy’s ROD in the Federal Register. The FEIS will be available at the public website 

during the 30-day Wait Period that follows the publication of the NOA in the Federal Register. The Navy 

will issue a ROD following conclusion of this 30-day Wait Period. 

 MAJOR DIFFERENCES BETWEEN THE DEIS AND FEIS 1.6

Several of the comments received during the DEIS review period resulted in revisions to this FEIS. 

Revisions to the EIS text included minor clarifications and the inclusion of updated information. No 

major changes to the document content were warranted or made as a result of public comment during 

the review period. Furthermore, none of the changes made to this Final EIS are believed to have a 

profound effect on the findings and conclusions presented in the DEIS. Notable modifications from the 

DEIS to the FEIS include the following. 

 Section 1.5.2 was modified to summarize the DEIS review process. 

 Section 2.7 was modified to identify the Navy’s preferred alternative. 

 Section 3.1.1 and Appendix E were modified to include NAS Key West noise complaint data. 

 Sections 3.1.3.2, 4.1.2.1. 4.1.3.1, and 4.1.4.1 were modified to include data on the highest sound 

exposure levels from the noise modeling analysis for the representative receptors analyzed. 

 Sections 3.3.4, 4.3.2.4, 4.3.3.4, and 4.3.4.4 were modified to address NAS Key West hurricane 

procedures related to airfield operations and training detachments.  

 Sections 3.4.5, 4.4.1, 4.4.2.1, 4.4.3.1, 4.4.4.1, 5.3.1, and 5.4.5.3 and Appendix G were modified 

to update the land use analysis to address the Monroe County Comprehensive Plan 

amendments and ordinances on military compatibility. 
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 Sections 3.7.2.2, 4.7.2.2, 4.7.3.2, and 4.7.3.2 were modified to present quantitative estimates of 

the population under age 18 within the study area and noise zones under the No Action and 

action alternatives.  

 Sections 4.11.2.4, 4.11.3.4, and 4.11.4.4 were modified to note that concurrence on the Navy’s 

findings under the Endangered Species Act (ESA) as presented in the DEIS was obtained from 

U.S. Fish and Wildlife Service (USFWS) during the DEIS public review period.  

 Section 6.1.1 was modified to note that concurrence on the Navy’s findings of consistency with 

the Florida Coastal Management Program (FCMP) as presented in the DEIS was obtained from 

the Florida State Clearinghouse during the DEIS public review period. 

 Appendix B was modified to include the comments received during the 60-day public comment 

period (i.e., oral and written statements received at the public meetings, from the project 

website, and from written correspondence) and the Navy’s responses to the substantive 

comments.   

 SCOPE AND ORGANIZATION OF THIS FEIS 1.7

NEPA requires all federal agencies to consider potential environmental impacts of their proposed 

actions and to consider various and reasonable alternatives in making decisions about those actions. 

With public involvement and environmental analysis, the NEPA process helps the Navy arrive at the 

most informed possible decision. Informed decisions are based on a candid and factual presentation of 

potential environmental impacts. These facts come from collecting information on a variety of resource 

areas (for example, threatened and endangered species, water quality, and land use) potentially 

affected by the proposal, and then identifying the type and extent of potential impacts resulting from 

the proposal. This information has been compiled into this FEIS. 

This FEIS is organized into nine chapters. Chapter 1 contains a description of the proposed action, 

purpose and need, relevant prior environmental documents, background information on NAS Key West, 

and a discussion of agency coordination and public involvement. Chapter 2 provides background 

information on the airfield infrastructure, homebased aircraft, airspace and air traffic control at NAS Key 

West, a description of the proposed action, detailed description of the no action and action alternatives, 

a discussion of the alternatives considered but eliminated from further analysis, and a comparison of the 

potential environmental impacts of the alternatives. Chapter 3 contains a characterization of the 

affected environment, or existing environmental conditions. Chapter 4 describes the environmental 

consequences that would potentially result from implementation of the no action and proposed action 

alternatives. Chapter 5 provides an analysis of potential cumulative impacts. Chapter 6 addresses other 

considerations including consistency and compliance with other plans, policies, and regulations; 

unavoidable adverse environmental effects; relationship between short-term use of man’s environment 

and maintenance and enhancement of long-term productivity; and irreversible and irretrievable 

commitments of resources. Chapter 7 outlines the environmental management actions that the Navy 

will implement along with the proposed action. Chapter 8 lists the references cited and Chapter 9 lists 

the preparers of this document. Supporting technical documents are provided as appendices.  
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2.0 PROPOSED ACTION AND ALTERNATIVES 

2.1 BACKGROUND 

This chapter details the proposed action and alternatives to support and conduct aircraft training 

operations at NAS Key West. It defines the scope of the action and alternatives and, along with the 

purpose and need described in Chapter 1, serves as the basis for understanding alternative approaches. 

Background information regarding the airfield infrastructure, local airspace, and air traffic control (ATC) 

is provided to afford an adequate context for the proposed action, which is described in Section 2.2.  

2.1.1 Airfield Infrastructure 

Figure 2.1-1 depicts the following major airfield infrastructure features at NAS Key West: 

 three runways and associated taxiways;  

 two aircraft aprons, commonly referred to as the East Ramp and West Ramp, which can 

accommodate parking for 63 fighter aircraft (equivalent to approximately 6 squadrons) 

(Sherman 2010);  

 three hangars equipped for aircraft repair and maintenance;  

 air traffic control tower, which controls and tracks all aircraft within NAS Key West Class D 

airspace;  

 maintenance run-up areas, where aircraft engine performance testing occurs;  

 fire station, which provides aircraft rescue and firefighting support;  

 arming/de-arming areas and Combat Aircraft Loading Area (CALA), where weapons used in 

training in the Key West Range Complex are transferred to/from the aircraft; and 

 fuel storage area (fuel is trucked from this area to parked aircraft for refueling). 

Note that for the purposes of the graphics in this FEIS, the property boundary for the NAS Key West 

Boca Chica Field property has been simplified in order to improve readability. All calculations on 

acreage, however, are based on the detailed NAS Key West real property mapping data (which is 

updated routinely using the latest GIS information).  

2.1.2 Homebased Aircraft 

Aircraft currently homebased at NAS Key West consist of 18 F-5N aircraft assigned to VFC-111, 2 SH-60 

Search and Rescue helicopters assigned to NAS Key West, and 2 Gulfstream turboprop aircraft (Sherman 

2010). Operations conducted by aircraft homebased at NAS Key West account for approximately 

32 percent of airfield operations. 

2.1.3 Airspace and Air Traffic Control 

The Federal Aviation Administration (FAA) has overall responsibility to manage and control U.S. airspace, 

including that used by commercial, civil, and military aircraft. To ensure safe and efficient airspace use, 

the FAA defines the types of airspace and the nature of activities that each type can accommodate. 
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Figure 2.1-1 Major Airfield Infrastructure Features at  
NAS Key West 
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The NAS Key West airfield is located within a “Class D” controlled airspace complex that serves NAS Key 

West and Key West International Airport. Class D airspace is applied to airports with operating control 

towers but where the traffic volume is not as great as it is at larger, busier heavy jet transport airports 

(Class C or Class B standards are applied at these airports). Traffic in Class D airspace usually includes a 

complex mix of general aviation, turbo prop, and jet traffic. All aircraft operating within Class D airspace 

must be in two-way radio communication with a designated ATC agency. As shown in Figure 2.3-1, the 

Class D airspace of NAS Key West and Key West International Airport (KWIA) overlap. Class D airspace 

extends from the ground to 2,500 ft above ground level (AGL) within a 3.9 mile radius of KWIA and 

within a 5.3 mile radius of NAS Key West. This airspace configuration is in accordance with FAA guidance 

for safe and efficient handling and containment of operations intended for a given airfield (FAA 2011). 

NAS Key West ATC provides approach control services for both NAS Key West and KWIA during normal 

operating hours (7 a.m. to 10 p.m. daily). Outside of normal operating hours, approach control for KWIA 

is handled by Miami Air Route Traffic Control Center.  

NAS Key West typically operates from 7 a.m. to 10 p.m. daily, except in observance of federal holidays 

when the field is closed for air operations. However, operational requirements may require operations 

outside of normal hours of operation.  

2.2 PROPOSED ACTION 

The Navy’s proposed action is to support and conduct aircraft training operations at NAS Key West by:  

 maintaining current (i.e., existing environment) airfield operations, 

 supporting airfield operations by new types of aircraft, and 

 modifying airfield operations as necessary in support of the Fleet Readiness Training Plan. 

The Navy’s ability to rapidly deploy trained naval battle forces in addition to those currently deployed 

(surge capability) is an essential element of readiness particularly since September 11, 2001. In order to 

address future needs, the U.S. Navy has undertaken a program called the Fleet Response Plan, which 

institutionalizes an enhanced naval surge capability. Adopted in 2003, the Fleet Response Plan calls for 

six of the U.S. Navy’s 11 aircraft carriers and associated air wings to be available for deployment within 

30 days, and a seventh carrier to be available within 90 days. Achieving this higher level of surge 

capability with a reduced force is a difficult task requiring Navy ships and Sailors to maintain an 

appropriate level of training (or readiness) for longer periods of time, while continuing to achieve ship 

maintenance and Sailor quality of life standards. Carrier air wing training is essential to maintaining 

these higher levels of readiness. The Fleet Response Training Plan implements the Navy’s Fleet Response 

Plan at the U.S. Navy Fleet Forces Command level and is essential to the readiness of U.S naval forces.  

With knowledge of the potential environmental effects and public’s concerns the proposed action will 

be implemented by selecting one of the action alternatives presented next.  

  



NAS Key West Airfield Operations Final Environmental Impact Statement  

2-4  2.0 Description of Proposed Action and Alternatives 
  July 2013 

2.3 SUMMARY OF ALTERNATIVES 

This FEIS addresses the following alternatives. 

 No Action Alternative – Annual airfield operations would continue to occur at a level similar 

to present (up to approximately 47,500 annual operations), support of existing capabilities 

would continue, no new aircraft would be introduced, and no facilities would be altered to 

support next generation aircraft training operations. 

 Alternative 1 – Annual airfield operations would continue to be maintained at a level similar 

to present (up to approximately 47,500 annual operations), plus legacy aircraft would 

gradually transition to next generation aircraft, and existing facilities would be altered to 

meet requirements for next generation aircraft.  

 Alternative 2 – Same as Alternative 1, plus provides the flexibility to accommodate 

additional carrier air wing Field Carrier Landing Practice (FCLP) training at NAS Key West 

when primary carrier air wing training locations around the U.S. are unavailable.  Additional 

carrier air wing FCLP operations would vary annually based on availability of the primary 

training locations, but could total up to 4,500 additional annual operations (aircraft 

conducting up to 2,250 FCLP patterns). Total annual airfield operations could equal up to 

approximately 52,000 operations.  

 Alternative 3 – Same as Alternative 2, plus provides added operational capacity and 

flexibility to effectively meet Navy training requirements under the Fleet Response Training 

Plan with an approximately up to 10 percent increase in other annual airfield operations. 

Total annual airfield operations could equal up to approximately 57,000 operations. 

 
The Navy’s preferred alternative is Alternative 2. Table 2.3-1 provides a summary of the main 
components of these alternatives in comparative format. 

Table 2.3-1  Summary of Main Components of Alternatives 

Component No Action Alternative Alternative 1 
Alternative 2 – 

Preferred Alternative Alternative 3 

Annual Airfield Operations 47,500 47,500 
52,000

1
 

(+~10%) 
57,000

1
 

(+~20%) 

Transition to  
Next Generation Aircraft 

No Yes Yes Yes 

Alter Existing Facilities to 
Meet Next Generation 
Aircraft Requirements 

No Yes Yes Yes 

Accommodate Increased 
Carrier Air Wing FCLPs 

No No Yes
1
 Yes

1
 

Accommodate Increase in 
Other Airfield Operations 

No No No Yes 

Note: 
1  

Alternatives 2 and 3 include the increased ability to use NAS Key West as an additional carrier air wing FCLP training 
location when primarily training locations around the U.S. are not available. For purposes of analysis and per the 
Commander Naval Air Forces Atlantic (CNAL) requirements letter (see Appendix A), annual carrier air wing FCLP 
operations would vary annually and could total up to 4,500 additional annual operations (2,250 patterns).  The 
existing condition/No Action Alternative assumes up to 500 annual tactical aircraft FCLP operations.   
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Figure 2.3-1 NAS Key West Vicinity Aeronautical Chart 

 

Source: FAA 2012 
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2.4 NO ACTION ALTERNATIVE 

Under the No Action Alternative, annual airfield operations would continue to occur at a level similar to 

present (up to approximately 47,500 annual operations), support of existing capabilities would continue, 

no new aircraft would be introduced, and no facilities would be altered to support next generation 

aircraft training operations. The Navy would continue to operate legacy aircraft at NAS Key West at a 

greater operational and maintenance expense as legacy aircraft continue to deteriorate until the end of 

their useful life. Although it is acknowledged that under the No Action Alternative, future operations 

would differ as a result of not introducing new aircraft and the phasing out of legacy aircraft, the future 

conditions of taking no action cannot be predicted. Therefore, in this EIS, the No Action Alternative is 

assumed to be the existing environment. Analysis of the No Action Alternative provides a benchmark 

that enables decision makers to evaluate the environmental consequences of the proposed alternatives. 

Council on Environmental Quality (CEQ) regulations (40 CFR 1502.14(d)) require that a no action 

alternative must be evaluated. No action means that the proposed action would not be implemented 

and that baseline conditions would remain unchanged. The No Action Alternative does not meet the 

need or the purpose of this proposed action, but is carried forward as a baseline from which to compare 

the potential impacts of the action alternatives. 

2.4.1 Annual Airfield Operations 

Existing airfield operations are defined as up to approximately 47,500 annual airfield operations, where 

each takeoff and each landing is considered an individual operation. As with other Navy airfields, the 

volume of annual airfield operations at NAS Key West fluctuates from year-to-year based on factors such 

as training needs, national defense missions, relief/humanitarian efforts, surge requirements, and 

airfield construction/repair projects. Because of these year-to-year fluctuations, a 10-year average was 

used to represent the existing baseline condition from which to compare the potential impacts of the 

action alternatives. As detailed in Table 2.3-2, the 2010 baseline was based on annual NAS Key West 

airfield operations for 2000 to 2009. Airfield operations varied from a high of 72,777 in 2003 to a low of 

30,114 in 2008. Since the analysis began in 2010, operational data from Fiscal Years (FYs) 2010, 2011, 

and 2012 were not available and were not included. However, annual airfield operations totaled 33,807 

in FY 2010; 33,581 in FY 2011; and 33,720 in FY 2012. Although slightly lower than the 2010 baseline 

data of up to approximately 47,500 annual operations, these FY 2010 to 2012 levels are within a 

reasonable range of the average airfield operations. From a noise exposure standpoint, fluctuations 

from low to high would mean that the resultant Day-Night Average Sound Level (DNL) would be plus or 

minus 2 decibels (dBs) from the 10 year average of operations. 

Events and factors affecting airfield operations over this 10-year time period include the following: 

 changing training and deployment patterns due to the conflicts in Afghanistan (2001-present) 

and Iraq (2003-2011);  

 hurricanes Charley, Ivan, and Jeanne in 2004 and Katrina, Dennis, and Wilma in 2005;  

 basing of VFC-111 at NAS Key West in January 2006 (prior to this, a detachment from VFC-13 

deployed to NAS Key West from NAS Fallon, Nevada);  

 expanded Key West Range Complex at sea training capabilities associated with the upgrades to 

the Tactical Combat Training System (TCTS) in 2006; and 



NAS Key West Airfield Operations Final Environmental Impact Statement  

2-8  2.0 Description of Proposed Action and Alternatives 
  July 2013 

 runway repaving, lighting, drainage improvements, and clear zone restoration (2004-present). 

 

Table 2.3-2 Annual Airfield Operations at NAS Key West (2000-2009) 
2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 

51,553 59,240 58,102 72,777 39,754 46,782 44,986 37,650 30,114 34,136 

10-Year Average = 47,509 ( 47,500 rounded) 

 

Sources: NAS Key West 2001, 2002a, 2003, 2004a, 2005a, 2006a, 2007a, 2008a, 2009a, and 2010a 
 

2.4.2 Typical Aircraft Mix 

The existing typical aircraft mix is comprised of the types of aircraft that currently operate at the airfield 

and how they operate. Aircraft that currently operate at NAS Key West regularly include FA-18C/D 

Hornet, FA-18E/F Super Hornet, F-5N Tiger, E-2C Hawkeye, EA-6B Prowler, AV-8B Harrier, F-16 Fighting 

Falcon, F-15 Eagle, F-22 Raptor as well as various helicopters (i.e., rotary wing aircraft) and other 

aircraft. Table 2.8-1 at page 2-27 presents the existing airfield operations environment by aircraft type. 

The typical aircraft mix was based on 2009-2010 annual data as this was the dataset that was available 

when the analysis began. Data from 2010-2011 were reviewed and found to be consistent with the 

2009-2010 annual data for the analytical purpose of this EIS. Figure 2.3-2 provides photographs of the 

aircraft that use NAS Key West most regularly. 

2.4.3 Types of Airfield Operations 

A flight operation consists of one use of the runway; each takeoff and each landing is separately counted 

as a flight operation. The following paragraphs summarize the types of flight operations that occur at 

NAS Key West, and Figures 2.3-3 through 2.3-8 depict the flight tracks used for these various types of 

operations. A flight track is representative of the route an aircraft follows over the ground while 

conducting operations at the airfield. Flight tracks are shown as single lines on maps or other graphics 

and depict the average “flight track” irrespective of the operation. However, the actual individual 

aircraft flight track can be affected by aircraft performance, pilot technique, the presence of other air 

traffic, and weather conditions, such that the actual flight track is better represented as a band rather 

than a single line. 
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FA-18C/D Hornet FA-18E/F Super Hornet F-5N Freedom Fighter/Tiger 

 
E-2C Hawkeye 

 
C-2 Greyhound EA-6B Prowler 

AV-8B Harrier 
 

F-16 Fighting Falcon 
 

F-15 Eagle 

 
F-22 Raptor P-3 Orion 

 
C-130 Hercules 

 
T-45 Goshawk 

 
HH-60 Pave Hawk 

 
SH-60 Sea Hawk 

 

Figure 2.3-2 Examples of Aircraft Currently Operating at NAS Key West 

http://upload.wikimedia.org/wikipedia/commons/e/e1/E-2C_Hawkeye_Bear_Aces.jpg
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Figure 2.3-3 Departure Tracks 
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Figure 2.3-4 Straight-in Arrival Tracks 
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Figure 2.3-5 Overhead/Carrier Break Arrival Tracks 
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Figure 2.3-6 Touch and Go Pattern Flight Tracks 
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Figure 2.3-7 FCLP Pattern Flight Tracks  
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Figure 2.3-8 GCA Box Pattern Flight Tracks 
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These flight track depictions are used to in the analysis of noise and other potential impacts. 

Training patterns are an essential component of pilot proficiency training requirements. These pattern 

operations occur on various runways subject to the safety requirements and wind conditions, as well as 

flight operational procedures, course rules, and noise abatement measures detailed in Section 2.4.4. The 

aircraft pattern nomenclature is described below. 

 Departure: An aircraft taking off from the runway (Figure 2.3-3). Approximately 70 percent 

of the departures from NAS Key West are to the north-northeast via Runways 03 and 07. 

 Arrival - Straight-in: An aircraft lines up several miles from the field on the runway, 

descends gradually, lands, comes to a full stop, and then taxis off the runway. The straight-in 

arrival for Runway 07 is south of the straight-in approach to Boca Chica Channel to stay 

south of the City of Key West and Stock Island (see Figure 2.3-4).  

 Arrival - Overhead-Break: An aircraft approaches the runway above the altitude of the 

landing pattern, initiates a break (i.e., turn to enter the pattern) at 1,500 ft AGL over the 

runway threshold, and performs a 180-degree turn to enter the landing pattern. Once 

established in a pattern, the aircraft lowers its landing gear and flaps and performs a 180-

degree descending turn to land on the runway. At NAS Key West, there is a left traffic 

pattern for Runways 07, 13, 21, and 25, a right traffic pattern for Runway 03, and right and 

left traffic patterns for Runway 31. Under some conditions (e.g., more than one aircraft is 

landing), the patterns are extended upwind (Figure 2.3-5). 

 Arrival - Carrier-Break: Similar to an overhead break arrival using a break altitude of 800 ft 

AGL. Carrier break arrivals are authorized at all runways (Figure 2.3-5). 

 Pattern Operation - Touch and Go: The aircraft lands and takes off on a runway without 

coming to a full stop. After touching down, the pilot immediately goes to full power and 

takes off again. Touch and go patterns are standard for all aircraft. Like the overhead and 

carrier break arrivals, there is a left traffic pattern for Runways 07, 13, 21, and 25, a right 

traffic pattern for Runway 03, and right and left traffic patterns for Runway 31 (Figure  

2.3-6). Even though the aircraft never comes to a complete stop, each touch and go pattern 

is counted as two flight operations since it consists of one landing and one takeoff. 

 Pattern Operation - Field Carrier Landing Practice (FCLP): These graded exercises train 

pilots for landing on aircraft carriers and are conducted on a runway that simulates an 

aircraft carrier flight deck. FCLP training during daytime and after sunset is required training 

for all pilots before landing on a carrier. Runways 03, 07, and 13 are used for FCLP training; 

there is a left traffic pattern (to simulate the flight deck conditions on the carrier) for all 

three runways. Up to six aircraft operate in the pattern (Figure 2.3-7). A graphical 

representation of an FCLP pattern is provided in Figure 2.3-9. Each orbit in the FCLP pattern 

is counted as two flight operations – the landing is counted as one operation and the takeoff 

is counted as another. 
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Figure 2.3-9 Diagram of FCLP Pattern Operation 

 

 Pattern Operation - Ground Controlled Approach (GCA) Box: A radar or "talk down" 

approach directed from the ground by ATC personnel (Figure 2.3-8). ATC personnel provide 

aviators with verbal course and elevation information, allowing them to make an instrument 

landing during Instrument Flight Rule (IFR) conditions (i.e., when aircraft are flown referring 

only to the aircraft instrument panel for navigation, see Appendix J Glossary). Ground 

controlled approach training is conducted in both Visual Flight Rule (VFR) (see Appendix J 

Glossary) and IFR conditions to provide realistic training for naval aviators and air traffic 

controllers. Each GCA pattern operation is counted as two flight operations – a takeoff and a 

landing. 

 

The types of airfield operations that comprise the existing operational environment are based on 2009-

2010 annual data as this was the dataset that was available when the analysis began. Data from 2010-

2011 were reviewed and found to be consistent with the 2009-2010 annual data for the analytical 

purpose of this EIS. This includes data on operations conducted during and outside of normal airfield 

operating hours (7 a.m. to 10 p.m.). In general, for tactical aircraft, approximately 45 percent of total 

operations are departures, 45 percent are arrivals, and 10 percent are closed training patterns. Arrivals 

comprise approximately 15 percent straight-in arrivals and 85 percent overhead arrivals (including 

carrier break overhead arrivals). Of the closed patterns, approximately 50 percent are touch and go 

patterns, 20 percent are Ground Control Approach (GCA) box patterns, and 30 percent are FCLP 

patterns. Under the existing condition, there are approximately 1,200 annual FCLP pattern operations. 
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Of these, approximately 500 annual FCLP pattern operations are conducted by tactical aircraft. 

Historically, 1 to 2 squadrons conduct FCLP training at NAS Key West annually. 

2.4.4 Flight Operational Procedures, Course Rules, and Noise Abatement Measures 

In the interest of the surrounding community, military aircraft flying within the airspace controlled by 

NAS Key West operate according to the following procedures. 

 High performance/unrestricted climbs are prohibited. 

 All aircraft that depart NAS Key West to the northeast are directed to fly over the Boca Chica 

Bridge before turning to set course (see Figure 2.3-3). 

 Pilots avoid overflying Key Haven, Stock Island, East Rockland Key, and Geiger Key. 

 In the pattern for Runway 13, aircraft remain within 2 miles on the downwind leg of the 

pattern (i.e., the northeast leg of this track). 

 Aircraft do not overfly Key West or any key below 3,000 ft unless instructed by ATC or for 

safety of flight. 

 The arrival to Runway 07 is south of Key West and Stock Island and is adjusted to remain 

over water (the Boca Chica Channel) near the final approach to the runway (see Figure  

2.3-4). 

 Runways 03 and 13 are designated as the primary FCLP runways. Runway 03 is utilized to 

the maximum extent possible for noise abatement (see Figure 2.3-7). Runway 07 is used for 

only 10 percent of the FCLP operations (NAS Key West 2010b). 

 Carrier break arrivals are not authorized on Runway 03. 

In addition to the course rules, abatement measures in place at NAS Key West to reduce community 

noise exposure include the following.  

 As first noted in Section 2.1.3, NAS Key West typically operates from 7 a.m. to 10 p.m. daily, 

except in observance of federal holidays when the field is closed for air operations. 

However, operational requirements may necessitate operations outside of normal hours of 

operation. 

 The engine maintenance run-up location more interior to the Station (near the southern end 

of Runway 03) (see Figure 2.1-1 at page 2-2) is used for the majority (approximately 80 

percent) of engine maintenance run-ups. 

 NAS Key West Command Staff provides an in-brief to all arriving squadrons to review course 

rules and to make pilots aware of noise issues associated with airfield operation at NAS Key 

West. 

 Noise complaints are received by NAS Key West Air Operations via a designated hotline. 

During normal business hours, calls are answered and information is collected from the 

caller concerning the time, location, and description of the noise generating event. After 

normal business hours, the calls are logged and responded to the following business day. 

The complaint is reviewed by NAS Key West Air Operations, and (when appropriate) the 

responsible flight squadron is notified and any deviations from standard procedures are 

identified. If a "call back" is requested by the individual submitting the complaint, the Air 

Operations Officer or his assistant will contact the individual to gather more information and 
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to personally address any concerns of the caller. The NAS Key West Noise Hotline number is 

(305) 293-2166. 

2.4.5 Runway and Flight Track Utilization 

Table 2.3-2 presents the existing runway utilization for arrival and departure operations at NAS Key 

West. Runway utilization rates are dependent upon wind, safety (including considerations for runway 

length requirements for various aircraft type), operation type, and time of day. Overall, Runway 07 is the 

primary runway.  
 

Table 2.3-3 Existing Runway Utilization 
Runway Number Existing Utilization 

03 11% 

07 58% 

13 16% 

21 3% 

25 9% 

31 3% 
 

2.4.6 Engine Maintenance Run-Up Operations 

Engine maintenance run-up operations are conducted to ensure that aircraft engines are performing 

correctly. Engine maintenance run-up operations that occur at NAS Key West are associated with the 

scheduled maintenance activities of the NAS Key West based units. Other aircraft that perform 

detachment training operations at NAS Key West normally perform scheduled maintenance at their 

home bases. Existing engine maintenance run-up operation conditions are presented in Table 2.8-2. Two 

locations are used for maintenance engine run-ups (see Figure 2.1-1). In order to reduce community 

noise exposure, the maintenance run-up location more interior to the Station (near the terminus of 

Runway 03) is used for the majority (approximately 80 percent) of maintenance engine run-ups.  

2.4.7 Annual Detachments 

The primary and most regular units detached to NAS Key West for training are the FA-18 Navy active 

duty and reserve squadrons stationed at NAS Oceana, Virginia and NAS Lemoore, California. Marine 

Corps and Air Force squadrons are detached to NAS Key West on a less frequent basis. 

During the 12-month period beginning April 2009 and ending March 2010, NAS Key West hosted about 

100 units that traveled to NAS Key West with one or more aircraft for training. These detachments 

varied in number of personnel and length of stay; however, the total number of man days (total 

personnel times the number of days in each detachment) associated with these detachments equaled 

approximately 90,000. Man day estimates are used throughout this EIS with respect to the annual 

detachments; they are akin to the use of visitor days commonly used for transient populations in various 

planning analyses. During this 12-month period, the peak consisted of 781 personnel and approximately 

50 aircraft detached to NAS Key West at one time (in March 2010) (NAS Key West 2009b and 2010b). 

2.5 ACTION ALTERNATIVES CARRIED FORWARD FOR DETAILED ANALYSIS  

The three action alternatives evaluated in detail in this EIS meet the stated purpose of and need for the 

proposed action (see Section 1.2), and are practical and feasible in accordance with CEQ regulations (40 
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CFR Part 1502.14) and Navy guidance (32 CFR Part 775) that implement NEPA. Section 2.6 provides a 

discussion of those alternatives that were considered, but eliminated from detailed evaluation. 

2.5.1 Alternative 1  

Under Alternative 1, annual airfield operations would continue at a level similar to present (up to 

approximately 47,500 annual operations), plus legacy aircraft would gradually transition to next 

generation aircraft and existing facilities would be altered to meet requirements for next generation 

aircraft. 

2.5.1.1 Annual Airfield Operations 

Under Alternative 1, up to approximately 47,500 annual airfield training operations would continue to 

occur at NAS Key West for the foreseeable future. This is based on the 10-year average of annual airfield 

operations as detailed in Section 2.4.1. While fluctuations would be expected year-to-year based on 

world events, training needs, etc., the level of annual airfield operations would not differ appreciably 

from the existing environment as described for the No Action Alternative. 

2.5.1.2 Typical Aircraft Mix 

Under Alternative 1, training operations conducted in next generation aircraft would begin to replace 

those currently conducted in aircraft in the current DOD inventory scheduled to be phased out as 

follows. 

 The Navy F-35C, Joint Strike Fighter carrier variant, is scheduled to begin to replace the Navy 

FA-18C/D beginning in 2016 with the transition expected to be completed by 2029; 

however, the end date for the transition may shift depending on the Navy’s procurement 

budget. 

 The Navy P-8A Poseidon will replace the P-3 Orion beginning in 2012, with the transition 

scheduled to be completed by 2019 (DON 2008). 

 The Marine Corps F-35B (short takeoff and vertical landing variant) and F-35C (aircraft 

carrier variant) Joint Strike Fighter are scheduled to begin to replace Marine Corps AV-8B 

and FA-18C/D aircraft between 2012 and 2023; however, the end date for the transition 

may shift depending on the DON procurement budget. 

 The Air Force F-35A, Joint Strike Fighter conventional takeoff and landing variant, is 

scheduled to begin to replace the F-16, beginning with the transition of the Air Combat 

Command operational aircraft in 2013; transition to be completed by mid-2030s; however, 

the end date for the transition may shift depending on the Department of the Air Force 

procurement budget. 

 The Air Force F-22 Raptors are replacing some F-15 Eagles, with the transition already 

underway. 

 The Navy EA-18G Growlers are replacing the EA-6B Prowlers, with the transition already 

underway.  

 The Navy E-2D Advanced Hawkeyes are replacing the E-2C Hawkeyes, with the transition 

already underway. 
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2.5.1.3 Types of Airfield Operations 

Flight tracks for arrivals, departures, and patterns would not be expected to notably change as a result 

of introduction of the next generation aircraft. The change would occur gradually in accordance with the 

next generation aircraft transition schedule noted in Section 2.5.1.2. Training and Readiness Manuals for 

the next generation aircraft do not differ dramatically from those of the legacy aircraft that they will 

replace.  

Operational parameters of aircraft such as power settings, speed, and altitude at which airfield 

operations are performed vary with aircraft type. Therefore, there will be variations in how the next 

generation aircraft perform as compared to the legacy aircraft. The airfield operation patterns, however, 

would be similar. For example, the F-35B variant will operate conventionally while training at NAS Key 

West (i.e., short takeoff and vertical landing training operations would not occur at NAS Key West), just 

as current AV-8B operations at NAS Key West are conducted conventionally even though these aircraft 

also have short takeoff and vertical landing capability. 

2.5.1.4 Flight Operational Procedures, Course Rules, and Noise Abatement Measures 

Under Alternative 1, NAS Key West would continue to operate under the flight operational procedures, 

course rules, and noise abatement measures detailed in Section 2.4.4. 

2.5.1.5 Runway and Flight Track Utilization 

Under Alternative 1, runway and flight track utilization would not change from the existing environment 

described in Section 2.4.5 except that the legacy aircraft would be replaced with the next generation 

aircraft. There would be no appreciable change in the operations conducted in the nighttime block 

(10 p.m. to 7 a.m.).  

2.5.1.6 Engine Maintenance Run-Up Operations  

As the F-35C begins to replace FA-18C/D in the Fleet, engine maintenance run-ups would change as well 

under Alternative 1, with the changes happening on a one-for-one basis (i.e., engine maintenance run-

up events for F-35C were estimated using a one-for-one replacement for the existing FA-18C/D 

maintenance run-up events (see Section 4.1.2). The change would be phased over time, as new aircraft 

begin to train at NAS Key West and legacy aircraft are retired from the DOD inventory. The maintenance 

run-up location at the terminus of Runway 03 (see Figure 2.1-1) would continue to be used for 

approximately 80 percent of all run-ups to reduce community noise impacts. Table 2.8-2 provides 

detailed data on the engine maintenance run-up operations under the Alternative 1 as compared to the 

existing condition and Alternatives 2 and 3. 

2.5.1.7 Annual Detachments 

No changes to annual detachments are expected as a result of implementation of Alternative 1. Based 

on the known elements of next generation aircraft Training and Readiness Manual requirements, typical 

users would be expected to continue to detach to NAS Key West for similar types and duration of 

training events with similar numbers of personnel. 
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2.5.1.8 Airfield Infrastructure Improvements 

Under Alternative 1, the interiors of existing facilities in the West Ramp area of the airfield would be 

modified to meet facilities requirements specific to next generation aircraft, primarily secured space and 

associated utility requirements of the F-35. These improvements are tentatively scheduled for 

implementation in 2016.  

2.5.2 Alternative 2  

Alternative 2 is the same as Alternative 1, plus it provides the flexibility to accommodate additional 

carrier air wing FCLP training at NAS Key West when primary carrier air wing training locations around 

the U.S. are unavailable or unable to be utilized.  Additional carrier air wing FCLP operations would vary 

annually based on availability of the primary training locations, but could total up to 4,500 additional 

annual FCLP operations (aircraft conducting up to 2,250 FLCP patterns). Total annual airfield operations 

could equal up to approximately 52,000 operations. 

2.5.2.1 Annual Airfield Operations 

Alternative 2 provides added operational capacity and flexibility to effectively meet Navy training 

requirements under the Fleet Response Training Plan, including the flexibility to support carrier air wing 

detachment training events at NAS Key West during times when primary airfield sites are unavailable 

due to weather, maintenance, or schedule saturation. Under this alternative, the exact annual increase 

in flight operations is not known and would vary annually based on the availability of primary training 

locations around the country. Under this alternative, NAS Key West may support up to 4,500 additional 

FCLP operations (2,250 patterns, as each FCLP pattern consists of 2 flight operations [a take-off and a 

landing]; this equates to up to 4,500 additional flight operations). To ensure all potential environmental 

concerns are well understood prior to a decision, this alternative evaluates the largest potential scenario 

of up to 4,500 additional total tactical aircraft FCLP flight operations annually.  

2.5.2.2 Aircraft Mix 

Like Alternative 1, the future aircraft mix under Alternative 2 would include the gradual transition to 

next generation aircraft, including the F-35 and P-8 (see Section 2.5.1.2). Under Alternative 2, however, 

there would be a slightly higher proportion of F-35 and FA-18E/F operations, as a result of the potential 

flexibility to accommodate carrier air wing detachment training events. Table 2.8-1 provides a detailed 

breakdown of annual airfield operations under Alternative 2 as compared to the existing environment 

and Alternatives 1 and 3. 

2.5.2.3 Types of Airfield Operations 

With implementation of Alternative 2, there would be no new types of airfield operations (i.e., 

departures, arrivals, and patterns). See Section 2.5.1.3 for description of the operational parameter 

changes expected to occur with introduction of next generation aircraft.  

2.5.2.4 Flight Operational Procedures, Course Rules, and Noise Abatement Measures 

Under Alternative 2, NAS Key West would continue to operate under the flight operational procedures, 

course rules, and noise abatement measures detailed in Section 2.4.4. 
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2.5.2.5 Runway and Flight Track Utilization 

Under Alternative 2, runway and flight track utilization would remain largely unchanged from the 

existing environment (see Table 2.3-2). However, carrier air wing FCLP operations would result in an 

increased use of the FLCP flight tracks and up to an approximately 3 percent increase in overall 

utilization of Runways 03 and 13 relative to the other four runways.  Runways 03 and 13 are the primary 

runways used to conduct FCLP operations.  

2.5.2.6 Engine Maintenance Run-Up Operations 

Under Alternative 2, engine maintenance run-up operations would increase proportionally to the 

potential increase in airfield operations under this alternative (i.e., engine maintenance run-up events 

for F-35C were estimated using a one-for-one replacement for the existing FA-18C/D maintenance run-

up events (see Section 4.1.2). As with the existing condition and other alternatives, the maintenance 

run-up location at the terminus of Runway 03 (see Figure 2.1-1) would continue to be used for 

approximately 80 percent of all run-ups to reduce community noise impacts. Table 2.2-8 provides details 

on the engine maintenance run-up operations for Alternative 2 as compared to the existing 

environment and Alternatives 1 and 3.   

2.5.2.7 Annual Detachments 

Additional FCLP operations would potentially be conducted by two carrier air wing detachments to NAS 

Key West annually. Each carrier air wing would consist of 4 squadrons; each squadron would have 8 

aircraft and 230 people detaching for 8 to 10 days. The potential total number of man days (total 

personnel times the number of days in each detachment) associated with Alternative 2 would increase 

by up to an estimated 18,400 to up to approximately 108,400 total man days annually. The peak would 

increase by up to approximately 139 personnel detached to NAS Key West at one time under Alternative 

2 (up to 920) (NAS Key West 2009b and 2010b). 

2.5.2.8 Airfield Infrastructure Improvements 

The interior renovations to existing facilities under Alternative 2 would not differ from those of 

Alternative 1 (see Section 2.5.1.8). The Air Station has adequate capacity to provide billeting and on-

base services to accommodate the increase in visiting personnel for carrier air wing detachment 

training. As with the existing condition, during periods of peak detachment training at NAS Key West, 

off-base lodging would be sought when on-base billeting is at capacity. 

2.5.3 Alternative 3  

Alternative 3 is the same as Alternative 2, plus it provides added operational capacity and flexibility to 

effectively meet Navy training requirements under the Fleet Response Training Plan with an up to 

approximately 10 percent increase in other annual airfield operations. Total annual airfield operations 

could equal up to approximately 57,000 operations. 

2.5.3.1 Annual Airfield Operations 

Under Alternative 3, up to approximately 57,000 annual airfield training operations would occur at NAS 

Key West for the foreseeable future. Alternative 3 includes the same carrier air wing FCLPs operations 
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up to approximately 4,500 additional annual operations as with Alternative 2 (see Section 2.5.2.1). The 

additional up to approximately 10 percent increase in other airfield operations under Alternative 3 

would be across all other types of aircraft and airfield operations.  

2.5.3.2 Aircraft Mix 

The future aircraft mix under Alternative 3 would be the same as for Alternative 2 (see Section 2.5.2.2), 

including a gradual transition to next generation aircraft, including the F-35 and P-8 and a slightly higher 

proportion of F-35 and FA-18E/F operations, as a result of the potential flexibility to accommodate 

carrier air wing detachment training events. Table 2.8-1 provides a detailed breakdown of annual airfield 

operations under Alternative 3 as compared to the existing environment and Alternatives 1 and 2.   

2.5.3.3 Types of Airfield Operations 

With implementation of Alternative 3, there would be no new types of airfield operations (i.e., 

departures, arrivals, and patterns). See Section 2.5.1.3 for description of the operational parameter 

changes expected to occur with introduction of next generation aircraft.  

2.5.3.4 Flight Operational Procedures, Course Rules, and Noise Abatement Measures 

Under Alternative 3, NAS Key West would continue to operate under the flight operational procedures, 

course rules, and noise abatement measures detailed in Section 2.4.4. 

2.5.3.5 Runway and Flight Track Utilization 

As with Alternative 2, under Alternative 3, runway utilization would remain largely unchanged from the 

existing environment (see Table 2.3-2). Carrier air wing FCLP operations would result in an increased use 

of the FCLP flight tracks and up to an approximately 3 percent increase in overall utilization of Runways 

03 and 13 relative to the other four runways.  

2.5.3.6 Engine Maintenance Run-Up Operations 

Under Alternative 3, engine maintenance run-up operations would increase proportionally to the 

potential increase in airfield operations under this alternative (i.e., engine maintenance run-up events 

for F-35C were estimated using a one-for-one replacement for the existing FA-18C/D maintenance run-

up events (see Section 4.1.2). As with the existing condition and other alternatives, the maintenance 

run-up location at the terminus of Runway 03 (see Figure 2.2-1) would continue to be used for 

approximately 80 percent of all run-ups to reduce community noise impacts. Table 2.8.2 provides details 

on the engine maintenance run-up operations for Alternative 3 as compared to the existing 

environment and Alternatives 1 and 2.   

2.5.3.7 Annual Detachments 

Under Alternative 3, the increase in annual detachments for carrier air wing training would be the same 

as described for Alternative 2 (see Section 2.5.2.7). With the additional potential increase in operations 

by up to 20 percent, the total potential increase in annual detachments under Alternative 3 would 

increase by up to approximately 28,300 man days (total personnel times the number of days in each 

detachment) to up to approximately 118,300 total man days annually. As with Alternative 2, peaks in 

numbers of aircraft and personnel detached to NAS Key West are expected to occur during carrier air 
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wing detachment training events (an increase of up to approximately 139 in number of personnel 

detached to NAS Key West to 920 at one time as compared to the existing condition); however, 

Alternative 3 also includes more frequent peaks associated with other detachment training associated 

with the additional increased annual operations.  

2.5.3.8 Airfield Infrastructure Improvements 

The interior renovations to existing facilities under Alternative 3 would not differ from those of 

Alternative 1 (see Section 2.5.1.8). The Air Station has adequate capacity to provide billeting and on-

base services to accommodate the increase in visiting personnel. As with the existing condition, during 

periods of peak detachment training at NAS Key West, off-base lodging would be sought when on-base 

billeting is at capacity.  

2.6 ALTERNATIVES CONSIDERED BUT ELIMINATED FROM FURTHER ANALYSIS 

Each alternative must be reasonable in accordance with the CEQ regulations (40 CFR Part 1502.14) and 

Navy guidance (32 CFR Part 775) that implement NEPA, and must meet the stated purpose of and need 

for the proposed action to be evaluated in the EIS. Accordingly, a stepwise process was used to 

objectively guide the refinement of alternatives that are reasonable and, therefore, reasonable to carry 

forward for detailed analysis in the EIS. The following two alternatives have been identified and 

determined inappropriate to carry forward for detailed analysis in the EIS due to failure to satisfy the 

purpose and need (see Section 1.2.2).  

2.6.1 Reconfigure Runways 

During the public scoping process (see Section 1.5.1), there were a number of comments primarily 

related to noise exposure that suggested that the EIS should evaluate alternative runway usage and/or 

primary runway designation. These are considered potential mitigation measures (see 40 CFR 1508.20) 

rather than reasonable alternatives for meeting the purpose and need for the proposed action. DOD and 

Navy policy require maintenance of military readiness and no degradation of mission capabilities in 

addressing noise abatement (DOD Instruction 4715.13, DOD Noise Program [DOD 2005a], and 

OPNAVINST 5090.1C CH-1, Chapter 20, Noise Prevention Ashore). Section 7.4, “Mitigation Measures 

Considered but Not Carried Forward,” details the analysis of potential options for the runway extension 

that would be needed to change runway utilization and/or change primary runway designation. In 

summary, extension of Runway 03/21 would not increase operational capability in a manner that would 

potentially change runway utilization and associated community noise exposure. Extension of Runway 

13/31 would potentially provide shifting of runway utilization and community noise exposure, but was 

not carried forward due to significant environmental constraints including potential impacts to 

protected species, Florida Keys National Marine Sanctuary (FKNMS), U.S. Route 1, on- and off-Station 

infrastructure, and current airfield clear zone requirements and stormwater drainage restoration efforts.  

2.6.2 Shift Navy Aviation Detachment Training to an Alternate Location 

Under this alternative, detachment training currently based out of NAS Key West would instead be 

conducted at another airfield. The Key West Range Complex geographically encompasses airspace, sea 

space, and subsurface space west and south of Key West. The mission of the Key West Range Complex is 
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to provide sustainable and modernized ocean operating areas, airspace, ranges, range infrastructure, 

training facilities, and resources to fully support Navy training requirements. The Key West Complex also 

provides critical support for Navy operational readiness training. The Key West Range Complex is of 

particular importance because of its supporting infrastructure and unobstructed airspace with favorable 

weather that allows for all levels of training and the efficient use of resources.  

Since the Key West Range Complex is essentially a “backyard range” for training detachments at NAS 

Key West, aircraft detaching from an alternate location would have to travel greater distances to and 

from the Key West Range Complex. In addition, some events, such as the Navy’s Atlantic Fleet training 

and testing, occur over several days in the Key West Range Complex. The resulting increases in transit 

time from the home-base to the Key West Range Complex would reduce the value of individual training 

operations as time spent in transit is of low value compared to air warfare and electronic combat 

training opportunities within the Key West Range Complex. Increased transit time would translate into 

more frequent requirements for aircraft inspection and maintenance and increases in associated costs 

and downtime. Scheduling of Navy fleet training airfield time at an alternate location and support for 

detached personnel for several weeks at a time would be subject to capacity and subordinate to existing 

airfield requirements. In addition, such an alternative could potentially require the construction of 

additional support facilities. This alternative would fail to maintain a high level of combat readiness for 

naval forces at best value to the U.S. taxpayer and does not meet the purpose and need (see Section 

1.2.2) and, therefore, was determined not reasonable to carry forward for detailed analysis in the EIS. 

2.7 PREFERRED ALTERNATIVE 

This EIS analyzes three action alternatives and the No Action Alternative. Based on a thorough review of 

the alternatives, the DON has determined Alternative 2 to be its Preferred Alternative. Alternative 2 

includes the gradual transition from legacy aircraft to next generation aircraft and alteration of existing 

facilities to meet requirements for next generation aircraft. In addition, Alternative 2 provides the Navy 

with flexibility to accommodate carrier air wing detachment training events when primary carrier air 

wing training locations around the U.S. are unavailable. Additional carrier air wing FCLP operations 

would vary annually based on availability of the primary training locations, but could total up to 4,500 

additional annual operations (aircraft conducting up to 2,250 FCLP patterns). As there would be no 

increase in other flight operations, total annual airfield operations could equal up to approximately 

52,000 operations.  

Factors that influenced selection of Alternative 2 as the Preferred Alternative included impact analysis in 

the EIS and the strategic and operational flexibility provided by establishing NAS Key West as a backup 

location for carrier air wing FCLP training when primary carrier air wing training locations around the 

U.S. are unavailable in accordance with requirements identified by Commander Naval Air Forces 

Atlantic. Carrier air wing training is essential to maintaining the higher levels of readiness required by 

the Fleet Response Plan and Fleet Readiness Training Plan, in particular, maintaining the air wings 

associated with the six aircraft carriers that are required to be available for deployment within 30 days. 
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2.8 COMPARISON OF ALTERNATIVES 

Table 2.8-1 provides a summary of the airfield operations by aircraft type for the existing environment, 

Alternative 1, Alternative 2, and Alternative 3.  Table 2.8-2 provides a summary of the aircraft engine 

maintenance run-ups under the existing environment, Alternative 1, Alternative 2, and Alternative 3. 

Table 2.8-3 summarizes and presents the potential environmental effects of the alternatives in a 

comparative form. 

Table 2.8-1 Comparison of Airfield Operations by Aircraft Type   
Under the Existing Environment and Alternatives 1, 2, and 31 

Aircraft Type 
Existing 

Environment Alternative 1 

Alternative 2-
Preferred 

Alternative Alternative 3 

FA-18C/D 8,464 0 0 0 

F-35C 0 8,464 10,718 11,609 

FA-18E/F 11,688 11,688 13,848 15,078 

F-5N 12,714 12,714 12,714 14,092 

P-3 4,007 0 0 0 

P-8 0 4,007 4,007 4,441 

F-16 1,421 0 0 0 

F-35A 0 1,421 1,421 1,575 

F-15 445 0 0 0 

F-22 0 445 445 493 

AV-8 344 0 0 0 

F-35B 0 344 344 381 

EA-6 62 0 0 0 

EA-18G 0 62 62 69 

Transient Jet - Fighter/Trainer 1,310 1,310 1,310 1,452 
  (e.g., T-45, Hunter, A-10, A-4, KFIR, T-38) 

 
   

Transient Jet - Cargo/Passenger 1,003 1,003 1,003 1,112 

  
(e.g., C-21, C-560, Gulfstream, Learjet, 
Beech, Saber) 

 
   

Transient Jet - Medium Transport 540 540 540 599 
  (e.g., C-9, C-40) 

 
   

Transient Jet - Large Transport & Refuel 181 181 181 201 
  (e.g., C-17, KC-10, C-5) 

 
   

Transient Prop - Small/Medium 2,209 2,209 2,209 2,449 
  (e.g., E-2/C-2

2
, CASA, G-159, T-34, C-12,  

C-26, T-6, Beech-36, Beech-9, Mitsubishi-20)  
   

  
 

   

Transient Prop – Large 1,281 1,281 1,281 1,420 
  (e.g., C-130) 

 
   

Rotary Wing 1,831 1,831 1,831 2,030 
  Various 

 
   

Total 47,500 47,500 51,914 57,001 
Notes: 

1
 Next generation aircraft would begin to replace those in the current DOD inventory as they are phased out in accordance 

with the schedule detailed in Section 2.5.1.2. 
2
 The Navy E-2Cs are being replaced with the E-2Ds. 
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Graphical Representation for Table 2.8-1 Comparison of Airfield Operations by Aircraft Type 
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Table 2.8-2  Annual Engine Maintenance Run-Up Events  
Under the Existing Environment and Alternatives 1, 2, and 31 

Aircraft Type 
Existing 

Environment Alternative 1  
Alternative 2 – 

Preferred Alternative Alternative 3 

FA-18C/D 454 - - - 

FA-18E/F 333 333 395 430 

F-5N 661 661 661 733 

F-35C 0 454 575 623 

Total 1,448 1,448 1,631 1,786 
Note: 

1.
  Engine maintenance run-up events for F-35C were estimated using a one-for-one replacement for the existing FA-

18C/D maintenance run-up events (see Section 4.1.2). These replacements would occur on a gradual basis as the F-
35C would begin to replace the FA-18C/Ds in the current DOD inventory (beginning in 2016 with the transition 
expected to be completed by 2029; however, the end date for the transition may shift depending on the Navy’s 
procurement budget). 
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Table 2.8-3 Comparison of Environmental Consequences  

Resource No Action Alternative Alternative 1  
Alternative 2- 

Preferred Alternative Alternative 3  

Noise 
 Estimated off-Station acreage 

(excluding water) within the 65 dB 
Day Night Average Sound Level 
(DNL) and greater noise zone 
estimated at 1,794 acres 

 Off-Station population within the 
65 DNL and greater noise zone 
estimated at 2,416 

 Off-Station housing units within 
the 65 DNL and greater noise zone 
estimated at 1,273 

 Existing average noise levels, single 
event noise, speech interference, 
and sleep disturbance at 
representative receptors would 
continue 

 No population at risk for hearing 
loss (i.e., within 80 DNL and 
greater noise zone) 

 On-Station acreage within the 65 
DNL and greater noise zone would 
remain at 3,920 acres 

 Continued management of NAS 
Key West occupational noise 
exposure in accordance with all 
applicable regulations 

 Estimated off-Station acreage 
(excluding water) within the 65 DNL 
and greater noise zone increases by 
12 acres (<1%)  

 Estimated off-Station population 
within the 65 DNL and greater noise 
zone increases by 13 (<1%) 

 Estimated off-Station housing units 
within the 65 DNL and greater noise 
zone increases by 14 (1.0%) 

 Estimated changes in average noise 
levels, single event noise, speech 
interference, and sleep disturbance 
at representative receptors not likely 
to be perceptible 

 No population at risk for hearing loss 
(i.e., within 80 DNL and greater noise 
zone) 

 On-Station acreage within the 65 DNL 
and greater noise zone would remain 
at 3,920 acres 

 Continued management of NAS Key 
West occupational noise exposure in 
accordance with all applicable 
regulations 

 Estimated off-Station acreage 
(excluding water) within the 65 DNL 
and greater noise zone increases by 92 
acres (5%) 

 Estimated off-Station population 
within the 65 DNL and greater noise 
zone increases by 366 (15%) 

 Estimated off-Station housing units 
within the 65 DNL and greater noise 
zone increases by 184 (14%) 

 Estimated changes in average noise 
levels, single event noise, speech 
interference, and sleep disturbance at 
representative receptors would be 
imperceptible to slight 

 No population at risk for hearing loss 
(i.e., within 80 DNL and greater noise 
zone) 

 On-Station acreage within the 65 DNL 
and greater noise zone would  3,920 
acres 

 Continued management of NAS Key 
West occupational noise exposure in 
accordance with all applicable 
regulations 

 Estimated off-Station acreage 
(excluding water) within the 65 DNL 
and greater noise zone increases by 
154 acres (9%) 

 Estimated off-Station population 
within the 65 DNL and greater noise 
zone increases by 533 (22%) 

 Estimated off-Station housing units 
within the 65 DNL and greater noise 
zone increases by 271 (21%) 

 Estimated changes in average noise 
levels, single event noise, speech 
interference, and sleep disturbance 
at representative receptors would be 
slight 

 No population at risk for hearing loss 
(i.e., within 80 DNL and greater noise 
zone) 

 On-Station acreage within the 65 DNL 
and greater noise zone would remain 
at 3,920 acres 

 Continued management of NAS Key 
West occupational noise exposure in 
accordance with all applicable 
regulations 
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Table 2.8-3 Comparison of Environmental Consequences  

Resource No Action Alternative Alternative 1  
Alternative 2- 

Preferred Alternative Alternative 3  

Air Quality 
 Emissions from existing levels of 

airfield and ground support 
equipment operations would 
continue – estimated at 
approximately 265 tons/year of 
Volatile Organic Compounds 
(VOCs); 1,174 tons/year of carbon 
monoxide (CO); 190 tons/year 
oxides of nitrogen (NOx); 41 
tons/year of sulfur dioxide (SO2), 
126 tons/year of suspended 
particulate matter less than or 
equal to 10 microns in diameter 
(PM10), and 123 tons/year of fine 
particulate matter less than or 
equal to 2.5 microns in diameter 
(PM2.5) 

 Minor air emissions associated with 
minor infrastructure upgrades would 
not affect air quality 

 Transition to next generation aircraft 
would result in reduction in VOCs 
(-89 tons/year), CO (-220 tons/year), 
SO2 (-1 ton/year), PM10 (-34 
tons/year) and PM2.5 (-33 tons/year) 
and small increases in NOx (+23 
tons/year); overall, a negligible 
impact on air quality is anticipated 
for the area 
 

 Same as Alternative 1, but the 
estimated change in annual emissions 
would be: VOCs (-88 tons/year), CO (-
216 tons/year), PM10 (-31 tons/year), 
PM2.5 (-30 tons/year), NOx (+38 
tons/year) and SO2 (+2 tons/year)  

 

 Same as Alternative 1, but the 
estimated change in annual 
emissions would be: VOCs (-69 
tons/year), CO (-112 tons/year), PM10 
(-21 tons/year), PM2.5 (-19 tons/year), 
NOx (+61 tons/year) and SO2 (+6 
tons/year)  

 

Safety 
 No change in safety risk; 

adherence to all regulations and 
plans that pertain to runways, 
Accident Potential Zones (APZs), 
mishaps, Bird/Wildlife Aircraft 
Strike Hazard (BASH), and other 
flight safety procedures would 
continue   

 No effect on existing runways or APZs  

 Difficult to project safety/mishap 
rates of next generation aircraft, but 
the DOD and Navy would continue to 
place a high priority on safety 
programs for introducing new aircraft 
including increased simulator training 
and increased safety features in the 
newer airframes  

 Current airfield safety procedures 
would continue and additional 
airfield flight operations would 
adhere to established safety 
procedures 

 No change in BASH potential 
expected  
 

Similar to Alternative 1 except: 

 The slight increased risk of mishap 
associated with the increase in annual 
airfield operations would remain 
below the historical mishap rates for 
NAS Key West 

 The slight increased risk of BASH 
potential associated with the increase 
in annual airfield operations at lower 
altitudes would be minimized through 
adherence to the Air Station’s BASH 
program, flight operations standard 
operating procedures, etc.   

Similar to Alternative 1 except: 

 The slight increased risk of mishap 
associated with the increase in 
annual airfield operations would 
remain below the historical mishap 
rates for NAS Key West 

 The slight increased risk of BASH 
potential associated with the 
increase in annual airfield operations 
at lower altitudes would be 
minimized through adherence to the 
Air Station’s BASH program, flight 
operations standard operating 
procedures, etc.   
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Table 2.8-3 Comparison of Environmental Consequences  

Resource No Action Alternative Alternative 1  
Alternative 2- 

Preferred Alternative Alternative 3  

Land Use  
 Off-Station noise exposure within 

the 65 DNL and greater noise 
contour would continue to impact 
1,794 acres (excluding water) of 
primarily compatible land uses 

 Based on existing off-Station land 
use patterns, there would continue 
to be 146 acres of incompatible 
residential land use within Noise 
Zones 2 and 3 and 13 acres of 
incompatible residential land use 
within the existing airfield APZs 

 Future land use incompatibilities 
could increase based on the 
Monroe County Year 2010 
Comprehensive Plan Future Land 
Use Map. Within the safety zones 
48 acres are designated as 
Residential and 61 acres are 
designated as Residential 
Conservation (primarily for 
preservation/open space, with 
low-density residential). Within the 
Noise Zones 2 and 3, 238 acres is 
designated Residential and 299 
acres is designated Residential 
Conservation. 

 The Navy would continue to work 
with Monroe County elected 
officials, planners, and citizens to 
encourage compatible use 
adjacent to the Air Station 

 On-Station incompatible uses 
within the noise and safety zones 
would continue until addressed 
through implementation of the 
NAS Key West Master Plan 

 Off-Station noise exposure to land 
uses within the 65 DNL and greater 
noise zone would increase by 12 
acres (a 1% increase)  

 Based on the Monroe County Year 
2010 Comprehensive Plan Future 
Land Use Map, areas within Noise 
Zones 2 and 3 designated as 
Residential would increase by 2 acres 
(<1% increase from No Action 
Alternative) and areas designated as 
Residential Conservation would 
increase by 8 acres (3% increase from 
No Action Alternative) 

 No change in APZs; therefore, same 
land use compatibilities issues within 
the safety zones as the No Action 
Alternative  

 The Navy would continue to work 
with Monroe County elected officials, 
planners, and citizens to encourage 
compatible use adjacent to the Air 
Station 

 Proposed on-Station facility upgrades 
and operations are consistent with 
existing on-Station land use 

 On-Station incompatible uses within 
the noise and safety zones would 
continue until addressed through 
implementation of the NAS Key West 
Master Plan 

Same as Alternative 1, except: 

 Off-Station noise exposure to land 
uses within the 65 DNL and greater 
noise zone would increase by 
approximately 92 acres (a 5% increase) 

 Based on the Monroe County Year 
2010 Comprehensive Plan Future Land 
Use Map, areas within Noise Zones 2 
and 3 designated as Residential would 
increase by 46 acres (19% increase 
from No Action Alternative) and areas 
designated as Residential Conservation 
would increase by 13 acres (4% 
increase from No Action Alternative) 

Same as Alternative 2, except: 

 Off-Station noise exposure to land 
uses within the 65 DNL and greater 
noise contour would increase by 
approximately 154 acres (an 8% 
increase) 

 Based on the Monroe County Year 
2010 Comprehensive Plan Future 
Land Use Map, areas within Noise 
Zones 2 and 3 designated as 
Residential would increase by 66 
acres (27% increase from No Action 
Alternative) and areas designated as 
Residential Conservation would 
increase by 45 acres (15% increase 
from No Action Alternative) 
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Table 2.8-3 Comparison of Environmental Consequences  

Resource No Action Alternative Alternative 1  
Alternative 2- 

Preferred Alternative Alternative 3  

Transportation 
 Continued traffic congestion on 

some off-Station transportation 
routes used for access to NAS Key 
West properties, including Boca 
Chica Field 

 Continued implementation of NAS 
Key West traffic management 
measures and collaboration with 
local and regional transportation 
planning consistent with EO 13514, 
Federal Leadership in 
Environmental, Energy, and 
Economic Performance 

 No changes to the Average Daily Trips 
associated with transient personnel 

 Negligible short-term construction 
traffic impacts associated with 
airfield infrastructure upgrades 

 Continued implementation of NAS 
Key West traffic management 
measures and collaboration with 
local and regional transportation 
planning consistent with EO 13514, 
Federal Leadership in Environmental, 
Energy, and Economic Performance 

 Estimated annual increase of 
temporarily deployed personnel would 
result in increased in-bound/out-
bound vehicular trips to NAS Key West 
properties; during peak times there 
would be an additional up to 139 
personnel resulting in negligible 
impacts as operational schedules and 
ride sharing would limit the number of 
additional cars on on-Station and off-
Station roadways  

 Negligible short-term construction 
traffic impacts associated with airfield 
infrastructure upgrades 

 Continued implementation of NAS Key 
West traffic management measures 
and collaboration with local and 
regional transportation planning 
consistent with EO 13514, Federal 
Leadership in Environmental, Energy, 
and Economic Performance 

Same as Alternative 2 

Infrastructure 
 All regulations and plans that 

pertain to public works 
infrastructure and management 
would continue to be followed. No 
change in demand for public works 
infrastructure at NAS Key West; 
ongoing maintenance and 
upgrades would occur as necessary  

 Minor infrastructure upgrades would 
comply with EO 13423, Strengthening 
Federal Environmental, Energy, and 
Transportation Management, and EO 
13514, Federal Leadership in 
Environmental, Energy, and Economic 
Performance 

 The demand for utility services and 
the burden on public works 
infrastructure would remain similar 
to existing conditions and negligible 
impacts are anticipated 

 Minor infrastructure upgrades would 
comply with EO 13423, Strengthening 
Federal Environmental, Energy, and 
Transportation Management, and EO 
13514, Federal Leadership in 
Environmental, Energy, and Economic 
Performance 

 Increased peak demand for utility 
services and the burden on public 
works infrastructure due to the 
potential increase of up to 139 
transient personnel training during 
peak periods at NAS Key West would 
be well within infrastructure capacity 
and negligible impacts are anticipated 

 Same as Alternative 2 
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Resource No Action Alternative Alternative 1  
Alternative 2- 

Preferred Alternative Alternative 3  

Socioeconomics, 
Environmental 
Justice, and 
Protection of 
Children 

 Spending associated with ongoing 
airfield operations would 
continue to have beneficial local 
and regional economic impacts 

 No disproportionately high and 
adverse human health or 
environmental effects on  
minority and low-income 
populations 

 No disproportionate 
environmental health and safety 
risks to children 

 No change in short- or long-term 
population, employment, income, or 
housing trends 

 Spending for minor facility upgrades 
not expected to result in noticeable 
regional economic impacts 

 No disproportionately high and 
adverse human health or 
environmental effects on minority 
and low-income populations 

 No disproportionate environmental 
health and safety risks to children 

Same as Alternative 1, plus: 

 Spending associated with the 
additional estimated potential up to 
18,400 annual man days in transient 
personnel training at NAS Key West 
would result in local economic impacts 
at a level that would not result in 
changes to long-term population, 
employment, income, or housing 
trends 

Same as Alternative 2, except: 

 There would be slightly greater 
spending associated with the higher 
estimated potential additional up to 
28,300 annual man days by transient 
personnel training at NAS Key West  

Cultural 
Resources 

 Existing management programs 
would continue 

 Ongoing airfield operations would 
continue to result in an estimated 
71 dB DNL noise level at the only 
identified National Register of 
Historic Places (NRHP) site, Geiger 
Key Hawk Missile Site (listed as 
eligible); this noise level does not 
adversely impact the significance 
or integrity of the site 

 No traditional cultural properties 
have been identified; therefore, no 
known impact to these properties 
would occur 

 Estimated noise level at the NRHP-
eligible Geiger Key Hawk Missile Site  
would not change from existing 
conditions; no impacts to the 
significance or integrity of the site 
would occur 

Same as Alternative 1, plus: 

 Noise levels at the NRHP-eligible 
Geiger Key Hawk Missile Site 
estimated to increase from 71 dB DNL 
to 74 dB DNL; the 3 dB increase would 
not adversely impact the significance 
or integrity of the site  

 Same as Alternative 2 

Topography, 
Geology, and 
Soils 

 Existing management programs 
such as best management 
practices for sedimentation control 
in the airfield environment would 
continue 

 Existing management programs 
would continue 

 Minor, short-term impacts to soils 
from construction activities would be 
minimized through standard erosion 
and sedimentation control 
procedures 

 Same as Alternative1  Same as Alternative 1 
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Table 2.8-3 Comparison of Environmental Consequences  

Resource No Action Alternative Alternative 1  
Alternative 2- 

Preferred Alternative Alternative 3  

Water 
Resources 

 Existing management measures for 
stormwater and floodplain 
management and groundwater use 
associated with ongoing airfield 
operations would continue 

 Facility upgrade activities not 
anticipated to impact surface water 
or stormwater due to use of standard 
erosion and sedimentation controls, 
spill prevention plans, and 
Stormwater Pollution Prevention 
Plans 

 No impacts to groundwater supplies 

 No direct or indirect impacts to 
wetlands 

 As the Air Station is located entirely 
within a floodplain, there is no 
practicable alternative to avoid 
occupancy or development within 
the floodplain; facility upgrades 
would be implemented in accordance 
with EO 11988, Floodplain 
Management 

Same as Alternative 1, plus: 

 The increase in consumption of 
potable and industrial use 
groundwater in support of the 
increase of transient personnel 
training at NAS Key West would have 
negligible impacts on groundwater 
supplies 

Same as Alternative 2  

Biological 
Resources 

 Wildlife (including threatened and 
endangered species) exposure to 
noise levels and visual impacts 
associated with aircraft overflights 
would continue similar to the 
existing environment  

 Migratory bird impacts would 
continue to be minimized in 
accordance with the installation’s 
INRMP and BASH program 

 Infrastructure improvements would 
occur in previously developed areas 
and no clearing of vegetation would 
occur; no effect to marine and 
terrestrial communities or wildlife 
habitat is expected; no significant 
impacts to wildlife species would 
occur 

 Slight changes in noise effects would 
not significantly impact biological 
resources that would differ from the 
existing condition 

 Migratory bird impacts would 
continue to be minimized through 
the installation’s INRMP and BASH 
program  

 Not result in the incidental taking of 
bald eagles 

 No effect to critical habitat 

 No effect to the silver rice rat, 

Same as Alternative 1, plus: 

 The risk for BASH-related incidents 
would increase but would be 
minimized by the effective BASH 
program management by airfield 
operators and migratory birds would 
continue to be managed in accordance 
with the installation’s INRMP  

Same as Alternative 2  
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Resource No Action Alternative Alternative 1  
Alternative 2- 

Preferred Alternative Alternative 3  
roseate tern, nesting green sea turtle, 
nesting hawksbill sea turtle, nesting 
leatherback sea turtle, American 
crocodile, Eastern indigo snake, 
smalltooth sawfish, Schaus 
swallowtail butterfly, elkhorn coral, 
Staghorn coral, sperm whale, fin 
whale, humpback whale, right whale, 
sei whale, Blodgett’s wild mercury, or 
Garber’s spurge 

 May affect, but is not likely to 
adversely affect the Lower Keys 
marsh rabbit, nesting loggerhead sea 
turtles, and Florida manatee 

 Natural resources would continue to 
be managed in accordance with the 
NAS Key West INRMP and 
subsequent annual updates 
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Table 2.8-3 Comparison of Environmental Consequences  

Resource No Action Alternative Alternative 1  
Alternative 2- 

Preferred Alternative Alternative 3  

Hazardous 
Materials, 
Hazardous 
Waste, Toxic 
Substances, 
and 
Contaminated 
Sites 

 Existing programs for management 
of hazardous materials, hazardous 
waste, toxic substances and 
contaminated sites in the NAS Key 
West airfield environment would 
continue  

 Established procedures for the 
management of hazardous materials 
and hazardous waste would be 
followed during facility upgrades, 
airfield operations, and aircraft 
maintenance operations and 
negligible impacts from hazardous 
materials or to hazardous waste 
management is expected 

 F-35 and P-8 material substitutions 
would reduce or eliminate use of 
many heavy metals and other 
environmental sensitive materials 

 Prior to infrastructure upgrades, 
surveys would be conducted for 
presence of asbestos containing 
materials (ACM) and lead-based paint 
(LBP); all ACM would be removed and 
properly disposed of and LBP would 
be managed and properly disposed; 
negligible impacts from toxic 
substances would occur 

 No impacts to known contaminated 
sites from facility upgrades are 
anticipated 

Same as Alternative 1, plus: 

 Negligible impacts from the potential 
increase in the amount of hazardous 
materials used and stored, as well as 
the amount of hazardous waste 
generated associated with the 
potential increase in airfield 
operations 

Same as Alternative 2, except: 

 Potential slightly higher but still 
negligible impacts from the potential 
increase in the amount of hazardous 
materials used and stored, as well as 
the amount of hazardous waste 
generated associated with the 
potential increase in airfield 
operations 
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3.0 AFFECTED ENVIRONMENT 

Chapter 3 describes relevant existing conditions for resources potentially affected by the proposed 

action and alternatives described in Chapter 2. Information presented in this section represents the 

environmental baseline against which the proposed action and alternatives are compared in Chapter 4. 

In accordance with NEPA and CEQ guidelines, this chapter discusses the existing condition of the human 

and natural environment that potentially could be affected, beneficially or adversely, by the 

alternatives. Descriptions of the affected environment are provided for the following resources: Noise, 

Air Quality, Safety, Land Use, Transportation, Infrastructure, Socioeconomics, Cultural Resources, Soil 

Resources, Water Resources, Biological Resources, and Hazardous Materials, Hazardous Waste, Toxic 

Substances, and Contaminated Sites. The following sections provide a definition of each resource and a 

description of the associated area in which potential impact would occur. In accordance with CEQ 

regulations (40 CFR 150.15), the level of detail in the data and analysis of these resource areas varies to 

be commensurate with the importance of potential impacts and concerns identified during the EIS 

scoping process (see Section 1.5.1). 

 NOISE 3.1

 History of Noise Environment at NAS Key West 3.1.1

Air operations have been the primary source of noise generated at NAS Key West for decades. In the 

early 1940s, the Air Station was used to train carrier pilots and nearby Saddlebunch Key was used as a 

practice bombing range. During the Cuban missile crisis (1962), operational and reconnaissance flights 

were flown from the Air Station in support of the blockade around Cuba. After the Cuban missile crisis, 

alert aircraft were maintained at the airfield. In the decades that followed, squadrons with various 

missions including airborne antisubmarine, tactical electronic, reconnaissance, and fighter squadrons 

performed airfield operations with a wide variety of aircraft at NAS Key West. During and subsequent to 

the Cold War, homebased aircraft included A-5s, F-4s, A-3s, A-6s, A-7s, and P-3s. By the early 1990s, the 

majority of operations were conducted by squadrons deployed to NAS Key West for training operating a 

variety of aircraft, including FA-18s, F-4s, F-14s (NAVFAC 2007a). 

In the late 1970s, annual operations at NAS Key West were estimated at 85,000 per year, with 

approximately 400 airfield operations per day estimated on a busy day (200 RA-5C, 160 F-4, and 40 

other aircraft) (DON 1977). Annual airfield operations from 2000 to 2009 are presented in Table 2.3-1. 

The noise environment at NAS Key West has been evaluated a number of times under the Navy’s Air 

Installations Compatible Use Zones (AICUZ) program. The program, established by DOD in the early 

1970s, includes the development of AICUZ studies that examine various impacts related to aircraft 

operations, noise, and safety and provides recommendations to local, county, and regional planning 

programs to foster compatible land use near the airfield. Because the primary purpose of the AICUZ 

Program is to encourage compatible land use, it is discussed in detail in Section 3.4.4.  

Under the existing environment, flight operations continue to be primary source of noise generated at 

NAS Key West. Since the retirement of most of the aforementioned aircraft (most recently, the A-7, A-6, 
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F-4, and F-14), aircraft conducting flight operations at NAS Key West in recent decades have been 

dominated by the FA-18s and F-5Ns (see Table 2.3-2). The other primary noise emitters at the 

installation are the F-15 and F-16 (Wyle 2013). Another significant source of noise is engine maintenance 

run-ups, which are conducted at two locations at the airfield (see Figure 2.1-1) (Wyle 2013). Other 

generators of noise, such as general vehicle traffic, and maintenance and landscaping activities, are 

common occurrences at NAS Key West. While these sources may contribute to the overall noise 

environment, they would not appreciably change under the proposed action; therefore, these sources 

are not included in the noise analysis. 

Individual response to noise levels varies and is influenced by many factors including the activity an 

individual is engaged in at the time of the noise exposure, general sensitivity to noise, time of day, 

loudness of the event, length of time an individual is exposed to a noise, predictability of noise, and 

average temperature. On average, NAS Key West receives about 30 noise complaints annually. These 

complaints are typically received from 10 to 20 unique callers (Lund 2012). Section 2.4.4 outlines NAS 

Key West’s protocol for logging and responding to noise complaints. Appendix E.5 provides additional 

data on complaints for the years 2008 through 2012.  

This chapter details the proposed action and alternatives to support and conduct aircraft training 

operations at NAS Key West. It defines the scope of the action and alternatives and, along with the 

purpose and need described in Chapter 1, serves as the basis for understanding alternative approaches. 

Background information regarding the airfield infrastructure, local airspace, and ATC is provided to 

afford an adequate context for the proposed action, which is described in Section 2.2.  

 Definitions and Analytical Background  3.1.2

3.1.2.1 Definition 

Sound is a physical phenomenon consisting of minute vibrations that travel through a medium, such as 

air or water, and are sensed by the human ear. Sound is all around us. The perception and evaluation of 

sound involves three basic physical characteristics: 

 Intensity (loudness): The acoustic energy, which is expressed in terms of sound pressure, in 

decibels (dB) 

 Frequency: The number of cycles per second the air vibrates, in Hertz 

 Duration: The length of time the sound can be detected 

Noise is defined as unwanted or annoying sound that interferes with or disrupts normal human 

activities. Although exposure to very high noise levels can cause hearing loss, the principal human 

response to noise is annoyance (see Appendix E.3.1). The response of different individuals to similar 

noise events is diverse and is influenced by the type of noise, perceived importance of the noise, its 

appropriateness in the setting, time of day, type of activity during which the noise occurs, and sensitivity 

of the individual. While aircraft are not the only sources of noise in an urban or suburban environment, 

they are readily identified by their noise output and are given special attention in this DEIS. Additional 

background information on noise, including its effect on many facets of the environment, is provided in 

Appendix E. Biological resource effects of noise are primarily addressed in Sections 3.11 and 4.11. 
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3.1.2.2 Basics of Sound and A-Weighted Sound Level 

The loudest sounds that can be detected comfortably by the human ear have intensities that are a 

trillion times higher than those of sounds that can barely be detected. This vast range means that using 

a linear scale to represent sound intensity is not feasible. The dB is a logarithmic unit used to represent 

the intensity of a sound, also referred to as the sound level. When an object vibrates, it creates pressure 

waves in the air, water, or even solid objects. If these pressure waves are within a range (frequency) that 

a human ear can detect and have enough intensity (loudness), the ear "hears" it as sound. Most sounds 

are complex, composed of a wide range of frequencies. The normal human ear can detect sounds that 

range in frequency from about 20 to 15,000 cycles per second (Hertz or Hz). All sounds in this wide 

range of frequencies, however, are not heard equally by the human ear, which is most sensitive to 

frequencies in the 1,000 to 4,000 Hz range. To best examine environmental noise, the noise is 

“weighted” by adjusting the very high and low frequencies to mimic the human ear’s lower sensitivities 

to those frequencies.  This “A-weighting” is used in the examination of most environmental sounds.  

When decibels (dB) are A-weighted, they are generally referred to as “dBA.” Table 3.1-1 provides a 

comparison of how the human ear perceives changes in loudness on the logarithmic scale.  

Table 3.1-1 Subjective Responses to Changes in A-Weighted Decibels 

Change Change in Perceived Loudness 
3 dB Barely perceptible 

5 dB Quite noticeable 

10 dB Dramatic – twice or half as loud 

20 dB Striking – fourfold change 

  

Figure 3.1-1 provides a chart of A-weighted sound levels from typical sounds. Section 3.1.2.3 discusses 

noise metrics and the attributes of noise. For a more comprehensive discussion on noise see Appendix E. 

Some noise sources (air conditioner, vacuum cleaner) are continuous sounds that maintain a constant 

sound level for some period of time. Some (automobile, heavy truck) are the maximum sound produced 

during an event like a vehicle pass-by. Other sounds (urban daytime, urban nighttime) are averages 

taken over extended periods of time. A variety of noise metrics have been developed to describe 

different attributes of noise, as discussed in Section 3.1.2.3. 

3.1.2.3 Noise Metrics 

A metric is a system for measuring or quantifying a particular characteristic of a subject. Since noise is a 

complex physical phenomenon, different noise metrics help to quantify the noise environment. The 

noise metrics used in this EIS are described briefly below and in a more detailed manner in Appendix E. 

While the Day-Night Average Sound Level (DNL) noise metric is the most commonly used tool for 

analyzing noise generated at an airfield, the DOD has been developing additional metrics (and analysis 

techniques) other than DNL, generally referred to as supplemental metrics or supplemental analysis to 

provide more detailed noise exposure information for the decision process and improve the discussion 

regarding noise exposure. Using the DOD Noise Working Group Improving Aviation Noise Planning, 

Analysis and Public Communication with Supplemental Metrics (DOD 2009) as a guide, DNL, speech 

interference, and sleep disturbance were determined to be the appropriate metrics and analysis tools 

for this EIS. 
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Day-Night Average Sound Level (DNL). The DNL noise metric is the energy-averaged sound level 

measured over a 24-hour period, with a 10 dB penalty assigned to noise events occurring between 

10 p.m. and 7 a.m. (acoustic night). Day-Night Average Sound Level values are average quantities, 

mathematically representing the continuous sound level that would be present if all of the variations in 

sound level that occur over a 24-hour period were averaged to have same total sound energy. Day-Night 

Average Sound Level quantifies the total sound energy received and is therefore a cumulative measure. 

Figure 3.1-1 A-Weighted Sound Levels from Typical Sounds 

 
Source: Derived from Harris 1979 and Federal Interagency Committee on Aviation Noise 1997 

Day-Night Average Sound Level is the standard noise metric of the U.S. Department of Housing and 

Urban Development, FAA, USEPA, and DOD. Studies of community annoyance in response to numerous 

types of environmental noise show that DNL correlates well with impact assessments; there is a 

consistent relationship between DNL and the level of annoyance (refer to Appendix E). Most people are 

exposed to sound levels of 50 to 55 DNL or higher on a daily basis. 
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Research has indicated that about 87 percent of the population is not highly annoyed by outdoor sound 

levels below 65 DNL (Federal Interagency Committee on Urban Noise 1980). Therefore, the 65 DNL noise 

contour is used to help determine compatibility of military aircraft operations with local land use, 

particularly for land use associated with airfields.  

Sound Exposure Level (SEL). Sound Exposure Level is a composite metric that represents both the 

intensity of a sound and its duration. Individual time-varying noise events (e.g., aircraft overflights) have 

two main characteristics: a sound level that changes throughout the event and a period of time during 

which the event is heard. SEL provides a measure of total sound exposure of the entire acoustic event, 

but it does not directly represent the sound level heard at any given time. During an aircraft flyover, SEL 

captures the total sound energy from the beginning of the acoustic event to the point when the receiver 

no longer hears the sound. It then condenses that energy into a one-second period of time and the 

metric represents the total sound exposure received. The SEL has proven to be a good metric to 

compare the relative exposure of transient sounds such as aircraft overflights and is the recommended 

metric for sleep disturbance analysis (DOD 2009, FICON 1992). In this EIS, SEL is used in aircraft 

comparison and sleep disturbance analyses. 

Maximum Sound Level (Lmax). The highest A-weighted integrated sound level measured during a single 

event in which the sound level changes value with time (e.g., an aircraft overflight) is called the 

maximum A-weighted sound level or Lmax. During an aircraft overflight, the noise level starts at the 

ambient or background noise level, rises to the maximum level as the aircraft flies closest to the 

observer, and returns to the background level as the aircraft recedes into the distance. Lmax defines the 

maximum sound level occurring for a fraction of a second. For aircraft noise, the “fraction of a second” 

over which the maximum level is defined is generally 1/8 second (American National Standards Institute 

1988). For sound from aircraft overflights, which typically lasts more than one second, the SEL is usually 

greater than the Lmax because an individual overflight takes seconds and the Lmax occurs instantaneously. 

In this EIS, Lmax is used in the analysis of aircraft comparison and speech interference. 

3.1.2.4 Noise Effects 

As detailed in Section E.3 of Appendix E, an extensive amount of research has been conducted regarding 

noise effects, including annoyance, speech interference, sleep disturbance, noise-induced hearing 

impairment, non-auditory health effects, performance effects, noise effects on children, effects on 

domestic animals and wildlife, property values, structures, terrain, and archaeological sites. A few of 

these effects, noted as concerns during the public scoping period, are discussed below and in the 

environmental consequences analysis in Chapter 4. These effects are as follows: 

 Annoyance. As previously noted, the primary effect of aircraft noise on exposed 

communities is long-term annoyance, defined by the USEPA as any negative subjective 

reaction on the part of an individual or group. The scientific community has adopted the use 

of long-term annoyance as a primary indicator of community response and there is a 

consistent relationship between DNL and the level of community annoyance.  

 Speech Interference. Speech interference associated with aircraft noise is a primary cause 

of annoyance for communities. The disruption of routine activities such as radio or 

television listening, telephone use, or family conversation gives rise to frustration and 
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irritation. The quality of speech communication is particularly important in classrooms and 

offices. In this EIS, speech interference is measured by the numbers of average daily indoor 

acoustic daytime (7 a.m. to 10 p.m.) events per hour subject to indoor maximum sound 

levels of at least 50 dB Lmax at representative locations. This measure also accounts for noise 

attenuation provided by buildings with windows open or closed. 

 Sleep Disturbance. The disturbance of sleep is a major concern for communities exposed to 

nighttime aircraft noise. In this EIS, sleep disturbance uses SEL as the root noise metric and 

calculates the probability of awakening from single aircraft overflights. These are based 

upon the particular type of aircraft, flight profile, power setting, speed, and altitude relative 

to the receptor. The results are then presented as a percentage awakening.  

Potential for Hearing Loss (PHL). At elevated noise levels, people living in high noise environments for 

an extended period of time (40 years) can be at risk for hearing loss called Noise Induced Permanent 

Threshold Shift (NIPTS). DOD policy requires that hearing loss risk be estimated for the at risk 

population, defined as the population exposed to 80 DNL or greater. Specifically, DOD components are 

directed to use the 80 DNL noise contour to identify populations at the most risk of potential hearing 

loss (of which there are none at NAS Key West). Since no populated areas exist within the 80+ DNL noise 

contour, no further analysis of PHL is warranted. NAS Key West occupational exposure is evaluated per 

the workplace noise guidance noted below.  

Workplace Noise. In 1972, the National Institute for Occupational Safety and Health (NIOSH) published a 

criteria document with a recommended exposure limit of 85 dBA as an 8-hour time-weighted average. 

This exposure limit was reevaluated in 1998 when NIOSH made recommendations that went beyond 

conserving hearing by focusing on the prevention of occupational hearing loss (NIOSH 1998). Following 

the reevaluation using a new risk assessment technique, NIOSH published another criteria document in 

1998 which reaffirmed the 85 dB recommended exposure limit (NIOSH 1998).  

Non-auditory Health Effects. Most studies of non-auditory health effects from long-term noise exposure 

have found that noise exposure levels established for hearing protection will also protect against any 

potential non-auditory health effects, at least in workplace conditions. There is no scientific evidence to 

show potential health effects exist due to aircraft time average sound levels below 75 dB. 

Noise Effects on Children. Research suggests that environments with sustained high background noise 

can have variable effects, including effects on learning and cognitive abilities and various noise-related 

physiological changes. Research on the impacts of aircraft noise, and noise in general, on the cognitive 

abilities of school-aged children has received more attention in recent years. Several studies suggest 

that aircraft noise can affect the academic performance of schoolchildren. Physiological effects in 

children exposed to aircraft noise and the potential for health effects have been the focus of limited 

investigation. 

3.1.2.5 Analysis Methodology 

The extensive flight operation and airfield data collection effort for this EIS involved the NAS Key West 

Commanding Officer, Operations Officer, air traffic controllers, operational aircraft units stationed at 
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NAS Key West (VFC-111 and VFA-106), and pilots and commanders of units regularly deployed to NAS 

Key West for training. Refer to Section 2.4 for the results of the data collection and validation effort.  

Computer modeling provides a tool to assess noise. Inputs include type of aircraft, number of 

operations, flight tracks, altitude, power settings, speed of aircraft, terrain, temperature, relative 

humidity, and pre‐flight performance tests. A flight track is representative of the route an aircraft 

follows over the ground while conducting operations at the airfield. Flight tracks typically depict 

departure and arrival, touch and go, and FCLP patterns to demonstrate how the aircraft flies in relation 

to the airfield. Flight tracks provide safety, consistency, and control of air traffic around an airfield. Flight 

tracks are graphically represented as single lines, but flights vary due to aircraft performance, pilot 

technique, weather conditions, and air traffic control variables, such that actual the flight track is most 

accurately represented as a band, often half a mile to several miles wide. Flight tracks depicted in this 

document represent the predominant aircraft flight paths. 

Output from the computer modeling is presented on land use maps in the form of noise zones. Noise 

contours are lines that connect points of equal value and are usually shown in 5‐dB increments (e.g., 65 

DNL, 70 DNL, 75 DNL, and 80 DNL). While the DNL is generated by a computer model, it draws on a 

database of actual aircraft noise measurements. These models are most appropriate for comparing 

“before-and-after” noise impacts, which would result from proposed changes or alternative actions, 

when the calculations are made in a consistent manner.  

The Navy is often asked if actual noise monitoring is used to produce noise contours. Noise monitoring 

requires a fairly repetitive environment where conditions seldom change. However, daily variations in 

the aircraft mix, type of missions, operational change, flying tempo, engine maintenance, and even 

weather conditions cause significant fluctuations that would frustrate attempts to produce accurate 

contours through real-time noise measurements. Most air stations go through a cycle of operations that 

changes frequently due to where the units are within their training syllabus. Often air stations with 

multiple units may have differing and overlapping training cycles that preclude the repetitive pattern 

necessary for actual meaningful measurements. Additionally, changes in meteorological conditions 

(humidity and temperature) can affect how noise propagates, while wind direction will influence which 

runway is used, affecting different areas off-station. When an air installation has a heavy transient 

mission (such as at NAS Key West), the operational environment changes on an irregular basis. Often, 

days of intense operations are followed by relatively quiet weeks. Different flying units often mean a 

change in aircraft which, in turn, also influences the noise environment. Finally, when new missions are 

proposed—such as the introduction of new aircraft—computer modeling can be used to accurately 

predict the potential noise impacts of aircraft that may be years into the future and therefore cannot be 

analyzed using monitoring. 

The noise environment at the NAS Key West airfield was modeled using NOISEMAP software suite. To 

produce the DNL contours, NOISEMAP utilizes a library of actual aircraft noise measurements, adjusted 

to local meteorological conditions, to produce noise contours based on an average annual day of 

operations. NOISEMAP represents the best noise modeling science available today for military airfields. 

NOISEMAP has been validated through extensive study (Lunburg 1991, Speakman 1989, Lee 1982, 

Seidman and Bennett 1981, Rentz and Seidman 1980, Bishop et al. 1977, and Dundordale et al. 1976). 
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NOISEMAP is used by DOD and other federal agencies to model noise exposure at and around military 

air stations for noise associated with aircraft flight operations, aircraft engine run-up activities, and on-

ground testing. Although a number of comments submitted during the scoping period for this EIS 

indicated a preference for use of a newer model called the Advanced Acoustic Model (AAM) for noise 

modeling, AAM has not yet been approved for use by the DOD. Per OPNAVINST 11010.36C (DON 2008c), 

NOISEMAP is to be used for developing noise contours and is the best noise modeling science available 

today for fixed-wing aircraft until the AAM is approved.  

The DON AICUZ Program, discussed in detail in Section 3.4.4, promotes development of compatible land 

use in high noise and accident potential zones near air installations. In this EIS, DNL noise exposure data 

are presented for the three noise zones identified in the AICUZ Program (DON 2008c) as follows: 

 Noise Zone 1: areas exposed to noise levels less than 65 DNL 

 Noise Zone 2: areas exposed to noise levels of 65 to 75 DNL 

 Noise Zone 3: areas exposed to noise levels greater than 75 DNL  

The analysis of representative receptors was included in this EIS to more fully describe noise modeling 

results by relating them to specific locations in the vicinity of Boca Chica Field.  The intent is not to 

identify all receptors/receptor locations, but to provide a sample of locations where aircraft noise 

generated at Boca Chica Field is heard in the community. In identifying the representative receptors for 

this EIS, the Navy requested input from the Monroe County Planning Department during DEIS 

development, but no such input was received. As a result, the Navy selected a representative number of 

receptors (see Figure 3.1-2) near Boca Chica Field, including schools and places of worship; a sampling of 

residential areas; a sampling of other gathering areas; and a historic site of interest for the cultural 

resource analysis. These representative receptors were selected for analysis using a combination of 

available mapping data, census data, and local area knowledge based on 

 identified locations of schools and churches, 

 comments received during the public scoping period, 

 noise complaint data, 

 clusters or neighborhood residential areas,  

 gathering areas, 

 Navy Community Plans and Liaison Officer recommendations, and 

 input from cultural resource subject matter experts. 

This, as well as the “island chain” nature of useable terrain, resulted in a non-uniform distribution of 

representative receptors. Whereas in some cases, representative receptor locations are analyzed in a 

grid formation, the selection of receptors for the analysis herein is clustered which is a reflection of the 

distribution of local populations and potential impacts in the vicinity of Boca Chica Field. Supplemental 

analyses of noise at these representative receptors include comparison of single event noise by aircraft 

type and potential for sleep disturbance and speech interference events under existing noise exposure 

levels (Wyle 2013).  
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 Existing Conditions 3.1.3

3.1.3.1 Analysis Parameters 

The following parameters were used to analyze the existing condition. 

 Annual flight operations totaling 47,500 (refer to Table 2.3-2), and detailed data on typical 

aircraft mix, types of airfield operations, runway and flight track utilization, and engine 

maintenance run-up operations presented in Section 2.5.1.6, with further supporting detail 

provided in the noise study available at the project website: www.keywesteis.com.  

 Existing annual FCLP operations were estimated at 1,396 or approximately 3 percent of all 

airfield operations. 

 An estimate for the existing condition is that 2.6 percent of annual operations would occur 

during acoustic night (10 p.m. to 7 a.m.).  

 As noted previously, weather is an important factor in propagation of noise and an important 

input to the NOISEMAP computer model. Climate data for NAS Key West, presented in Table 

3.1-2, was obtained during the operational data gathering effort in support of the noise study. 

Required NOISEMAP inputs are temperature in degrees Fahrenheit (F), percent relative humidity 

(% RH), and station pressure in inches of mercury. In 2009, average monthly temperatures 

throughout the year ranged from 71 to 84° F, while the monthly % RH averaged between 69.0 

and 75.0 during the same period. Average values used for noise modeling were 77.5° F, 72.5 % 

RH, and 30.01 inches of mercury. 

Table 3.1-2 NAS Key West Climatic Data for Calendar Year 2009 

Month 
Average 

Temperature (° F) 

Relative 
Humidity (% 

RH) 
Station Pressure 

(inches of mercury) 
January 70 75.0 30.10 

February 70 73.5 30.20 

March 73 71.5 30.05 

April 77 69.0 30.05 

May 80 69.0 29.95 

June  83 72.0 29.90 

July 84 70.0 30.05 

August 84 71.0 30.00 

September 83 74.5 29.95 

October 80 74.5 29.95 

November 75 75.0 29.95 

December 71 75.0 30.00 

Average 78 72.5 30.01 

  

3.1.3.2 DNL Noise Exposure 

The results of the NOISEMAP modeling of the existing noise environment from NAS Key West airfield 

operations are presented in Figure 3.1-2. The figure depicts Noise Zones 2 and 3 (65-75 DNL and greater than 

http://www.keywesteis.com/
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75 DNL), which is the focus of the noise and land use analysis in this EIS, but also depicts the 60 DNL noise 

contour consistent with OPNAV Instruction 11010.36C guidance (DON 2008c). Estimated population and 

housing units within the NAS Key West noise zones were determined using the following method. 

1. Mapping data showing the geographic extent of the U.S. Census Bureau 2010 census blocks within 

Noise Zones 2 and 3 were examined against land use and aerial photography using GIS. From this, it 

was evident that some areas of the census block groups were unpopulated such as areas of water, 

wetlands, and U.S. Route 1. In order to improve the fidelity of data for the subsequent steps in the 

analysis, GIS was used to omit unpopulated areas and create smaller geographic areas. Figure 3.1-3 

presents the existing DNL noise contours from NAS Key West and KWIA in relation to these “census 

block group populated areas.” No adjustment was made to the 2010 census counts. All persons and 

household units identified in the 2010 census data were assigned to “census block group populated 

areas” for the purposes of the GIS analysis. 

In this step, the area of NAS Key West, which is part of Census Tract 1700, Block Group 2 was 

omitted as a “census block populated area” because there is no permanent residential population at 

NAS Key West. However, there are two transient residential populations at the Air Station: some 

personnel that detach to NAS Key West for training are housed in barracks located north of the 

airfield within the 75-80 DNL noise zone for the duration of their training, and the NAS Key West 

marina includes a population of approximately 50 military personnel and dependents who live 

aboard moored boats within the 70-75 DNL noise zone. Both of these transient populations 

fluctuate; the 275 bunks at the barracks are typically more than 50 percent occupied approximately 

5 months of the year and more people live aboard boats at NAS Key West marina during the winter 

season.  

2. The 2010 Census data for population and housing units were assumed to be uniform throughout the 

geographic distribution of the areas identified in Step 1.  

Housing units include a house, an apartment, a mobile home, a group of rooms, or a single room 

occupied (or if vacant, intended for occupancy) as separate living quarters. The occupants may be a 

single family, one person living alone, two or more families living together, or any other group of 

related or unrelated people who share living quarters. Nontraditional living quarters, such as boats, 

RVs, and tents, are considered to be housing units only if someone is living in them and they are 

either the occupant’s usual residence or the occupant has no usual residence elsewhere. Housing 

units do not include group quarters such as college residence halls, residential treatment centers, 

skilled-nursing facilities, group homes, military barracks, correctional facilities, and workers’ 

dormitories. (U.S. Census Bureau 2011a, b, and f). 

3. Using GIS, the “census block group populated areas” were overlain with the existing DNL noise 

exposure mapping for NAS Key West operations as shown in Figure 3.1-3 and the proportional 

population and housing units within each 5 dB noise contour were estimated. 
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Figure 3.1-2 Existing DNL Noise Exposure from NAS Key West Airfield Operations 
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Figure 3.1-3 Existing DNL Noise Exposure from NAS Key West Airfield Operations and “Census Block Group Populated Area” 
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Table 3.1-3 presents the existing noise exposure within NAS Key West boundaries and for areas outside 

NAS Key West from NAS Key West airfield operations in terms of acreage, population, and housing units. 

The Navy identified locations near NAS Key West as representative receptors (see Figure 3.1-2). Table 

3.1-4 presents the DNL at these representative receptors Note that the existing DNL noise exposure 

levels represent the average exposure at each representative receptor and do not provide a measure of 

the sound heard during an aircraft overflight event. As noted in Section 3.1.2.3, DNL noise levels provide 

an indication of long-term response to noise. The relationship between noise and community annoyance 

is addressed in greater detail in Appendix E, Section E.3.1. Detailed supporting data on the top 

contributors to these average noise levels at representative receptors is provided in Appendix E.5. Table 

3.1-5 presents the maximum SELs at these representative receptors specific to modeled aircraft type 

and operational parameters to supplement to DNL data with additional information on the aircraft 

overflight events that produce the greatest total sound exposure at these representative receptors.   

 

Table 3.1-3 Area and Estimated Population  
and Housing Units within Existing Noise Zones from NAS Key West Airfield 

Operations 

Noise Zone  
(DNL, in 5 dB 
increments) 1 

Total Acreage Off-Station 
Acreage 

Excluding 
Water 

Population 
(Off-

Station) 

Housing 
Units 
(Off-

Station) 
On-

Station 
Off-

Station 
Noise Zone 2 

65 -70 85 5,845 539 1,384 714 

70-75  1,019 4,009 680 865 483 

Noise Zone 3 

75-80 1,224 1,533 518 167 77 

80-85 838 158 50 0 0 

>85 dB  754 13 7 0 0 

Totals 3,920 11,558 1,794 2,416 1,274 
Note: 

1 
Exclusive of upper bound for all zones. 

 
 

 

Table 3.1-4 Existing Average Noise Levels from NAS Key West Airfield Operations  
at Representative Receptors near NAS Key West 

Representative Receptor
1
 Existing Noise Level (DNL)

 2
 

Big Coppitt First Baptist Church 69 

Bobalu's Southern Café 69 

Boca Chica Road Housing Cluster 76 

Coconut Grove Mobile Home Park <65 

East Rockland Key Residential Cluster 77 

Florida Keys Community College <65 

Geiger Key Hawk Missile Site (historic structure) 71 

Geiger Key Marina 73 

Gerald Adams Elementary School <65 

HogFish Bar & Grille <65 
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Table 3.1-4 Existing Average Noise Levels from NAS Key West Airfield Operations  
at Representative Receptors near NAS Key West 

Representative Receptor
1
 Existing Noise Level (DNL)

 2
 

Key Haven North Residential Cluster <65 

Key Haven South Residential Cluster <65 

Key West Baptist Temple <65 

Key West Harbour Yacht Club 71 

Keys Presbyterian Church 69 

Lower Keys Medical Center <65 

New Life Tabernacle 69 

Seaside Resorts Mobile Home Park 67 

Shrimp Shack Dockside Grill <65 

Southern Key Cemetery <65 

Tamarac Mobile Home Park 70 

United Pentecostal Church 68 
Notes:  

1
 Selected representative receptors are provided to more fully describe the existing average 
noise exposure from NAS Key West airfield operations. This table is not intended to include 
all receptors near Boca Chica Field. 

 

2
 Rounded to the nearest integer. 

 
 
 
 
 
 

Table 3.1-5 Maximum SELs at Representative Receptors near NAS Key West 

Representative Receptor
1
 

Maximum 
SEL (dB)

 2
 Aircraft  Operation Type 

Big Coppitt First Baptist Church 117 FA-18E/F Touch-and-Go Pattern 

Bobalu's Southern Café 117 FA-18E/F Touch-and-Go Pattern 

Boca Chica Road Housing Cluster 120 EA-6B Carrier Break Arrival 

Coconut Grove Mobile Home Park 112 EA-6B Straight-in Arrival 

East Rockland Key Residential Cluster 121 EA-6B Carrier Break Arrival 

Florida Keys Community College 96 FA-18E/F FCLP Pattern 

Geiger Key Hawk Missile Site (historic structure) 118 FA-18E/F FCLP Pattern 

Geiger Key Marina 119 FA-18E/F Carrier Break Arrival 

Gerald Adams Elementary School 94 FA-18E/F FCLP Pattern 

HogFish Bar & Grille 114 EA-6B Straight-in Arrival 

Key Haven North Residential Cluster 98 FA-18E/F FCLP Pattern 

Key Haven South Residential Cluster 113 FA-18E/F FCLP Pattern 

Key West Baptist Temple 103 EA-6B Straight-in Arrival 

Key West Harbour Yacht Club 118 FA-18E/F FCLP Pattern 

Keys Presbyterian Church 113 EA-6B Carrier Break Arrival 

Lower Keys Medical Center 97 FA-18E/F FCLP Pattern 

New Life Tabernacle 119 FA-18E/F Touch-and-Go Pattern 

Seaside Resorts Mobile Home Park 106 EA-6B Carrier Break Arrival 

Shrimp Shack Dockside Grill 116 EA-6B Carrier Break Arrival 

Southern Key Cemetery 119 EA-6B Carrier Break Arrival 

Tamarac Mobile Home Park 120 EA-6B Carrier Break Arrival 

United Pentecostal Church 118 EA-6B Carrier Break Arrival 
Notes:  

1
 Selected representative receptors are provided to more fully describe the existing average noise exposure 
from NAS Key West airfield operations. This table is not intended to include all receptors near Boca Chica 
Field. 

 

2
 Rounded to the nearest integer. 

Source: Wyle 2013 
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3.1.3.3 Comparison of Single Event Noise by Aircraft Type 

Comparison of aircraft single event noise levels provides a useful tool in comparing noise exposure 

between aircraft types. Two metrics are used for the comparison of single noise events: SEL and Lmax 

(DOD 2009). During an aircraft flyover, SEL captures the total sound energy from the beginning of the 

acoustic event to the point when the receiver no longer hears the sound. It then condenses that energy 

into a one-second period of time and the metric represents the total sound exposure received. Table 

3.1-6 provides the SEL values for the FA-18C/D, FA-18E/F, and F-5. Together, these three aircraft types 

comprise nearly 70 percent of the existing operations at NAS Key West. Additional data on SEL and Lmax 

values for these and additional aircraft types that operate at NAS Key West are provided in Appendix 

E.5.  

Table 3.1-6 Comparison of Representative SEL Values (dB) by Aircraft Type  

Operation Type 
Altitude  
(ft AGL) FA-18C/D FA-18E/F F-5 

Approach
1
 1,000 109 113 92 

Departure
2
 1,000 117 115 108 

Pattern
3
  600 111 119 N/A 

Notes:
 1 

Aircraft in gear and flaps down configuration.
 

2 
Aircraft in gear and flaps up configuration. 

3
 FCLP with aircraft in gear and flaps down configuration. 

3.1.3.4 Speech Interference 

Speech interference for normal conversation comprises another indicator of noise effects. The effects of 

speech disruption are certainly included in some way in the general annoyance that a person 

experiences consequent to aircraft noise. However, as speech interference is directly related to noise 

alone, it can be evaluated quantitatively using established noise criteria. Such interference is measured 

by the number of average daily indoor daytime (7 a.m. to 10 p.m.) events per hour subject to indoor 

maximum sound levels of at least 50 dB at representative locations. This measure also accounts for a 12-

dB and 24-dB noise attenuation provided by buildings with windows open or closed, respectively. The 

three mobile home park sites were assigned noise attenuation values of 12-dB and 20-dB to account for 

their thinner-walled construction. These events are presented for the representative receptors for which 

speech interference analysis is applicable; these locations are non-uniformly distributed throughout the 

study area. 

Table 3.1-7 presents indoor speech interference under existing conditions for those representative 

receptors that include homes, schools, places of worship, and hospitals. Mean interference events 

averaged across the 19 applicable representative receptors with windows closed and open are 3 and 5 

events per hour, respectively. There are no classrooms located within the greater than 60 DNL exposure 

area (see Figure 3.1-2); therefore, additional analysis of classroom speech interference is not warranted. 
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Table 3.1-7 Indoor Speech Interference at Representative Receptors near NAS Key West from 
NAS Key West Existing Airfield Operations 

Applicable Representative Receptor 

Average Daily Indoor Events per HourAbove 50dBA Lmax 
Indoors 

Daytime (7 am to 10 pm)
 1

 

Windows Closed Windows Open 

Big Coppitt First Baptist Church
2
 3 5 

Bobalu’s Southern Cafe
2, 3

 3 6 

Boca Chica Road Housing Cluster 4 5 

Coconut Grove Mobile Home Park 4 5 

East Rockland Key Residential Cluster 5 6 

Florida Keys Community College
2
 1 4 

Geiger Key Marina
2
 3 5 

Gerald Adams Elementary School
2
 <1 3 

Key Haven North Residential Clusters 1 3 

Key Haven South Residential Cluster 3 5 

Key West Baptist Temple
2
 2 4 

Key West Harbour Yacht Club
2
 3 6 

Keys Presbyterian Church
2
 4 6 

Lower Keys Medical Center
2 1 4 

New Life Tabernacle
2
 3 5 

Seaside Resorts Mobile Home Park 3 4 

Southern Key Cemetery
2, 3

 3 5 

Tamarac Mobile Home Park 4 5 

United Pentecostal Church
2
 3 5 

Source: Wyle 2013 
Notes: 

1
 Assumed a noise level reduction of 12 dB (windows open) and 24 dB (windows closed) with the exceptions 
of Coconut Grove, Seaside Resorts, and Tamarac mobile Home parks; where noise level reductions are 12 dB 
and 20 dB, respectively.  

2
 Indoor noise levels are based on residential noise reduction levels, which may not be applicable to other 
types of construction such as boats, churches, medical centers, schools, and restaurants. 

3
 The 19 applicable receptors for speech interference analysis are primarily residential areas (including 
marinas with live-aboards), schools, churches, and auditoria; receptor sites near residential areas (i.e., a 
restaurant and a cemetery) are included for reference.  

 

3.1.3.5 Sleep Disturbance  

As detailed in Appendix E, sleep disturbance also serves as a measure of noise conditions. As noted in 

Section 3.1.3.1, approximately 3 percent of existing operations were estimated to occur during acoustic 

nighttime (10 p.m. to 7 a.m.). Sleep disturbance is measured in the number of aircraft events that occur 

at or above SEL 90 dBA and analyzed in terms of the probabilities of indoor awakening from average 

acoustic nighttime (10 p.m. to 7 a.m.) events for the representative receptors with overnight occupancy 

in the greater than 60 DNL existing noise exposure zone (including marinas). This measure also accounts 

for a 12 dB and 24 dB noise attenuation provided by buildings with windows open or closed, 

respectively. The three mobile home parks were assigned noise attenuation values of 12 dB and 20 dB to 

account for their thinner-walled construction. 

As shown in Table 3.1-8, the existing noise environment from NAS Key West airfield operations results in 

an overall quiet sleep environment. The probability of awakening at residences near representative 
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receptors ranges between 2 percent with windows closed at three representative receptors to 9 percent 

with windows open at Key West Harbour Yacht Club.  

Table 3.1-8 Indoor Sleep Disturbance at Representative Receptors near NAS Key West from 
Existing NAS Key West Airfield Operations 

Applicable Representative Receptor
2
 

Average Nightly (10 pm to 7 am)  
Probability of Awakening (%)

1
 

Windows Closed Windows Open 

Big Coppitt First Baptist Church
2
 3% 6% 

Bobalu's Southern Café
2
 3% 6% 

Boca Chica Road Housing Cluster
3 

4% 8% 

Coconut Grove Mobile Home Park 5% 7% 

East Rockland Key Residential Cluster
3 

5% 8% 

Florida Keys Community College
2
 2% 4% 

Geiger Key Marina
3 

3% 6% 

Key Haven North Residential Clusters 2% 4% 

Key Haven South Residential Cluster 3% 6% 

Key West Baptist Temple
2
 3% 6% 

Key West Harbour Yacht Club
3 

5% 9% 

Keys Presbyterian Church
2
 4% 6% 

Lower Keys Medical Center
2 2% 5% 

New Life Tabernacle
2
 3% 6% 

Seaside Resorts Mobile Home Park 3% 5% 

Southern Key Cemetery
2
 3% 5% 

Tamarac Mobile Home Park 4% 6% 

United Pentecostal Church
2
 3% 6% 

Source: Wyle 2013 
Notes: 

1 
Probability of awakening percentages represent the likelihood of an individual being awakened by aircraft 
noise at least once during the time period the operations between 10 pm and 7 am (e.g., on average, there 
is a 4 percent chance that residents in the Boca Chica Road Housing would be awakened during between 
10 pm and 7 am). Assumed a noise level reduction of 12 dB (windows open) and 24 dB (windows closed) 
with the exception of Coconut Gove, Seaside Resorts and Tamarac mobile home parks; where noise level 
reductions are 12 dB and 20 dB, respectively. 

2 
The 18 applicable receptors for sleep disturbance analysis are primarily residential areas (including marinas 
with live-aboards); receptor sites near residential areas (e.g., restaurants, schools, churches, and a 
cemetery) are included for reference. Indoor noise levels are based on residential noise reduction levels, 
which may not be applicable to other types of construction such as churches, medical centers, schools, and 
restaurants. 

3 
Includes events over 100 dB SEL indoors with windows open (exceeds practical extent of American National 
Standards Institute and the Acoustical Society of America standard S12.9-2008/Part 6 standard underlying 
data). 

3.1.3.6 Workplace Noise 

On NAS Key West, workers, including aircraft maintainers along the flightline and employees within the 

industrialized area adjacent to the runways, are exposed to noise during the work day. All such activities 

are conducted in compliance with Occupational Safety and Health Administration (OSHA) regulations; 

DOD Instruction 6055.12, Hearing Conservation Program; Navy Environmental Health Center Technical 

Manual [TM] 6260.51.99-2, Navy Medical Department Hearing Conservation Program Procedures; and 

OPNAVINST 5100.23G, Navy Safety and Occupational Health Program Manual. In addition, the Navy 

Public Health Center and NAS Key West Safety Office monitor military and civilian personnel as part of 
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their Hearing Conservation Program. Per TM 6260.51.99-2, the Hearing Conservation Program consists 

of the following five elements. 

1. Noise measurement and exposure analysis to identify noise hazardous areas or sources and the 

personnel exposed. 

2. Engineering control of noise levels to reduce the potential hazard to the maximum extent feasible. 

3. Periodic hearing testing of all military and civilian personnel at risk (i.e., those routinely exposed to 

sound levels greater than 84 dB over an 8-hour time-weighted average) will be considered to 

monitor the effectiveness of the program, and enable timely audiologic and medical evaluation of 

those personnel who demonstrate significant hearing loss or threshold shift. 

4. Recommendations for use of hearing protective devices as an interim measure pending effective 

engineering controls. 

5. Education regarding potentially hazardous noise areas and sources, use and care of hearing 

protective devices, the effects of noise on hearing, and the Hearing Conservation Program. 



 NAS Key West Airfield Operations Final Environmental Impact Statement 

3.0 Affected Environment  3-21 
July 2013   

 AIR QUALITY 3.2

Air quality is defined by ambient air concentrations of specific pollutants determined by the USEPA to be 

of concern related to the health and welfare of the general public and the environment. Widespread 

across the U.S., the primary pollutants of concern are called “criteria pollutants” and include carbon 

monoxide (CO), sulfur dioxide (SO2), nitrogen dioxide (NO2), ozone (O3), suspended particulate matter 

less than or equal to 10 microns in diameter (PM10), fine particulate matter less than or equal to 2.5 

microns in diameter (PM2.5), and lead. Under the Clean Air Act (CAA), the USEPA has established 

National Ambient Air Quality Standards (NAAQS) (40 CFR Part 50) for these pollutants. These standards 

represent the maximum allowable atmospheric concentrations that may occur while ensuring 

protection of public health and welfare, with a reasonable margin of safety. Short-term standards (1-, 8-, 

and 24-hour periods) are established for pollutants contributing to acute health effects, while long-term 

standards (quarterly and annual averages) are established for pollutants contributing to chronic health 

effects. The Florida Department of Environmental Protection (FDEP), Division of Air Resource 

Management has adopted the NAAQS, which are presented in Table 3.2-1. 

Table 3.2-1 National Ambient Air Quality Standards 

Pollutant Averaging Time Primary Standards Secondary Standards 

Carbon Monoxide 
8-hr 9 ppm (10 mg/m

3
) 

None 1-hr 35 ppm (40 mg/m
3
) 

Lead 
Rolling 3-Month  

Average 0.15 µg/m
3
 Same as Primary 

Nitrogen Dioxide 

Annual  
(arithmetic average) 53 ppb Same as Primary 

1-hr 100 ppb None 

PM10 24-hr 150 µg/m
3
 Same as Primary 

PM2.5 

Annual  
(arithmetic average) 15.0 µg/m

3
 Same as Primary 

24-hr 35 µg/m
3
 Same as Primary 

Ozone 8-hr 0.075 ppm Same as Primary 

Sulfur Dioxide 

Annual  
(arithmetic average) 0.03 ppm None 

24-hr 0.14 ppm None 

3-hr None 0.5 ppm 

1-hr 75 ppb None 
Source: USEPA 2011 
Notes: ppb – parts per billion; ppm – parts per million; mg/m

3
– milligrams per cubic meter

; 
µg/m

3 
– micrograms per cubic 

meter  

In addition to the ambient air quality standards for criteria pollutants, national standards exist for 

hazardous air pollutants (HAPs) which are regulated under Section 112(b) of the 1990 CAA 

Amendments. The National Emission Standards for Hazardous Air Pollutants (NESHAPs) regulate HAP 

emissions from stationary sources (40 CFR Part 61). HAPs emitted from mobile sources are called Mobile 

Source Air Toxics (MSATs); these are compounds emitted from highway vehicles and non-road 

equipment (including aircraft engines) that are known or suspected to cause cancer or other serious 

health and environmental effects. In 2001, USEPA issued its first MSAT Rule, which identified 21 
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compounds as being HAPs that required regulation. A subset of six of these MSAT compounds (benzene, 

1,3-butadiene, formaldehyde, acrolein, acetaldehyde, and diesel particulate matter) were identified as 

having the greatest influence on health. In February 2007, USEPA issued a second MSAT Rule which 

generally supported the findings in the first rule and provided additional recommendations of 

compounds having the greatest impact on health. The rule also identified several engine emission 

certification standards that must be implemented. The primary control methodologies for MSATs 

involve reducing their content in fuel and altering engine operating characteristics to reduce the volume 

of pollutants generated during combustion. Due to the low levels of HAP emissions from aircraft in the 

ambient air below the mixing height, impacts are not anticipated and therefore analysis of HAPs was not 

performed for this EIS. Mixing height is defined as the vertical region of the atmosphere where pollutant 

mixing occurs. Above this height, pollutants that are released generally do not mix with ground level 

emissions and do not have an effect on ground level concentrations in the local area. The 3,000-ft AGL 

mixing height is the default mixing height used by USEPA and FAA for the United States. Aircraft 

operating at NAS Key West spend very little time below 3,000 ft AGL and primarily operate at low 

elevations during take offs and landings. The majority of flight time is spent above 3000 ft AGL. For this 

reason, the majority of all emissions are released above the mixing height and do not have an effect on 

ground level concentrations in the local area. 

The Area of Potential Effects (APE) for the air quality analysis includes the Southeast Florida Air Quality 

Control Region (AQCR), which is comprised of Broward, Dade, Indian River, Martin, Monroe, 

Okeechobee, Palm Beach, and St. Lucie Counties. However, the air quality analysis focuses on the City of 

Key West and Monroe County for local impacts. 

 Regional Air Quality 3.2.1

Air quality in a given location is described by the concentration of various pollutants in the atmosphere. 

A region’s air quality is influenced by many factors including the type and amount of pollutants emitted 

into the atmosphere, the size and topography of the air basin, and the prevailing meteorological 

conditions. Pollutant emissions typically refer to the amount of pollutants or pollutant precursors 

introduced into the atmosphere by a source or group of sources. Pollutant emissions contribute to the 

ambient air concentrations of criteria pollutants, either by directly affecting the pollutant concentrations 

measured in the ambient air or by interacting in the atmosphere to form criteria pollutants. Primary 

pollutants, such as CO, SO2, lead, and some particulates, are emitted directly into the atmosphere from 

emission sources. Secondary pollutants, such as O3, NO2, and some particulates are formed through 

atmospheric chemical reactions that are influenced by meteorology, ultraviolet light, and other 

atmospheric processes. Airborne emissions of lead are not addressed in this EIS because there are no 

significant lead emission sources associated with the proposed action. 

Areas that are and have historically been in compliance with the NAAQS are designated as better than 

national standards or unclassifiable/attainment. Monroe County, which includes the Florida Keys, 

maintains these designations for all criteria pollutants (40 CFR 81.310). Because the region is in 

attainment, the CAA General Conformity Rule (40 CFR Parts 51 and 93) does not apply and is not 

addressed in the impact analysis. 
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 Air Emissions 3.2.2

The primary air quality issue associated with the proposed action is mobile source emissions. Existing 

airfield operations at NAS Key West are primarily comprised of operations associated with transient 

aircraft and to a lesser extent, permanently assigned aircraft. Existing airfield operations consist of an 

average of 47,500 operations conducted annually by both transient and assigned aircraft. In addition to 

existing airfield operations, the existing conditions analysis also includes Ground Support Equipment 

(GSE) operations. Table 3.2-2 presents annual operational emissions for existing aircraft operations. 
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Table 3.2-2 Existing Annual Air Pollutant Emissions From Airfield Operations at NAS Key West 
1,2

 

Emission Source 
Air Pollutant Emissions (Tons/Year) 

VOCs CO NOx SO2 PM10 PM2.5 CO2e
3 

FA-18C/D 68.84 187.40 27.33 7.21 23.61 22.90 9,645 

Maintenance Run-
ups 6.96 18.21 1.41 0.11 2.31 2.24 721 

FA-18E/F 124.93 611.11 82.38 12.44 36.70 35.60 16602 

Maintenance Run-
ups 6.57 24.39 2.06 0.50 1.98 1.92 677 

F-5N 16.31 192.02 14.16 7.06 37.44 36.31 9,908 

Maintenance Run-
ups 4.90 45.63 2.54 1.26 5.98 5.80 1,768 

P-3 13.04 19.67 17.26 4.86 8.22 7.98 6,911 

F-16 1.39 5.21 5.25 0.76 1.23 1.11 1,062 

F-15 1.47 4.66 3.52 0.55 0.18 0.16 768 

AV-8B 0.26 18.64 1.14 0.25 0.49 0.48 343 

Transient Prop – 
Small/Medium: C-2 2.99 4.64 3.81 1.05 2.01 1.95 1,491 

Transient Rotary 
Wing: H-60 0.58 4.47 1.25 0.49 0.81 0.78 695 

Transient Prop – 
Large: C-130 1.59 3.18 4.51 121 2.28 2.21 1,724 

Transient Jet – 
Fighter/Trainer:  
T-45

4
 0.79 4.55 1.56 0.50 1.45 1.41 699 

Transient Jet – 
Medium Transport: 
C-40A 0.59 6.30 1.67 0.99 0.30 0.29 7 

Transient Jet – 
Large Transport & 
Refuel: C5-B 2.70 9.72 11.44 0.33 0.85 0.83 1,565 

Transient Jet – 
Cargo/Passenger: 
C-560 10.50 10.97 0.59 0.28 0.08 0.08 396 

Subtotal Aircraft 264.62 1,170.77 182.00 40.28 125.92 122.04 54,981 

GSE 0.66 2.82 7.60 0.29 0.56 0.55 160 

Total Existing Air 
Emissions 265.07 1,173.59 189.59 40.57 126.48 122.59 55,141 
Notes: 

1
 Estimates for aircraft operations prepared from data provided by installation personnel and source cited in Appendix F. 

2
 Calculated values listed in this table are from Tables F-1 to F-21 in Appendix F. 

3
 CO2e

 
further analyzed in Chapter 5, Cumulative Impacts.

 

4
 Includes EA-6 operations. 
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 SAFETY 3.3

The affected environment for safety includes NAS Key West Boca Chica Airfield and its immediate 

vicinity. Given the scope of the proposed action and input received during the scoping period, the 

primary focus of the safety analysis is the potential for aircraft mishaps, i.e., crashes. Associated safety 

issues such as runway alignment, Accident Potential Zones (APZs), and Bird/Wildlife Aircraft Strike 

Hazards (BASH) are analyzed. 

Aircraft mishaps could be caused by mid-air collisions with other aircraft or objects, weather difficulties, 

mechanical failures, pilot error, or wildlife-aircraft strikes. This analysis occurs in the context of two 

primary ongoing programs that address airfield safety:  

 The Navy and DOD Air Installations Compatible Use Zones (AICUZ) program aims to protect 

the health, safety, and welfare of individuals living near a military airfield while preserving 

the operational capability of the airfield (DON 2008c; NAVFAC 2007a).  

 Specific safety requirements of aircraft flight operations from Boca Chica Field are contained 

in the NAS Key West Air Operations Manual, including detailed standard operating 

procedures that must be followed by all aircrews operating from the airfield to ensure flight 

safety (NAS Key West 2004b).  

Weapons and construction safety are not addressed in detail. No new weapons would be introduced 

under any of the alternatives and arming/de-arming would continue to occur at the Combat Aircraft 

Loading Area (see Figure 2.1-1) in accordance with the NAS Key West Air Operations Manual and other 

safety requirements. All potential construction/renovation activities would be minor facility upgrades 

compliant with occupational health and safety and anti-terrorism/force protection (AT/FP) 

requirements. Existing ground safety procedures would continue.  

 Runways and Accident Potential Zones 3.3.1

3.3.1.1 Runways 

There are three main operable runways at Boca Chica Field: 07/25, 13/31, and 03/21. Runway 07/25 is 

the primary runway and is 10,000 ft by 200 ft. Runways 13/31 and 03/21, both of which are 7,000 ft by 

150 ft, are the crosswind runways. Selection of which runway is to be used at any given time is primarily 

determined by the local winds. Aircraft performance, particularly during takeoffs and landings, is safer 

and more efficient when aligned into the wind. For takeoff, a headwind is favorable because it allows for 

takeoff at a lower ground speed; a shorter takeoff roll; and an abort capability for a greater portion of 

the takeoff. For landing, an aircraft with a headwind operates at lower ground speed, decreasing rollout 

distance. It will also have a reduced braking requirement and a greater margin for “waveoff” or “go-

around” when required. Runway length is also an important safety consideration, as greater length 

allows for more safety margin for both takeoffs and landings.  

Wind data collected at NAS Key West between 2000 and 2009 (Figure 3.3-1) indicate that the prevailing 

winds generally blow from the east. These historical wind data explain why the primary runway at NAS 

Key West is Runway 07 -- it is aligned with the wind most often. Accordingly, the Navy has invested in 

Runway 07 to provide a runway that meets required airfield safety and planning criteria (DOD 2008; 
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DOD 2005b; NAVFAC 1982). A primary runway must be long enough to allow mission-critical aircraft to 

accelerate to takeoff speed, abort the takeoff, and come to a full stop – all at a maximum takeoff weight 

and without the use of arresting gear (UFC 2-000-05N; DOD 2005b).  

 

Figure 3.3-1 NAS Key West Wind Rose (10-Year Mean) Relative to NAS Key West Runways 

Note: The figure depicts accumulated data of observations of wind speed and direction at Boca Chica Field over a 10-year 
period. For example, winds were observed from the east approximately 17 percent of the time with speeds (indicated by 
shades of green) ranging between 0-10 knots approximately 8 percent of the time, 10-15 knots approximately 7 percent of 
the time, and 15+ knots approximately 2 percent of the time. 
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While different aircraft types have different performance characteristics, it is generally true that 

alignment with wind is the most important factor in choosing a runway, because a headwind will have 

positive effects for the performance and safe operation of all airplanes. Runways 13/31 and 03/21 are 

used during times when the winds are not aligned with the primary runway (Runway 07). 

3.3.1.2 Accident Potential Zones 

Although the likelihood of an aircraft mishap is remote, the Navy identifies areas of accident potential to 

assist in land use planning. APZs are not predictors of accidents. If an aircraft mishap were to occur, 

there is expected to be a higher probability of occurrence of the mishap within an APZ. These zones are 

delineated based on historical data and departure, arrival, and pattern flight tracks on and near airfield 

runways. Runways are separated into two classes in order to define APZs: Class A is for light aircraft, 

where less than 10 percent of the operations include heavy or high performance aircraft; all other fixed-

wing runways are designated as Class B (DON 2008c). All runways at NAS Key West are Class B (NAVFAC 

2007a).  

The AICUZ guidelines identify three types of APZs for Class B airfields: the Clear Zone, APZ I, and APZ II 

(NAVFAC 2007a). The Clear Zone at NAS Key West is a trapezoidal area 1,500 ft in width at the runway 

that extends 3,000 ft beyond the runway’s end. The Clear Zone is the area where a mishap is most likely 

to occur, if one was to occur. APZ I is the 3,000-ft wide rectangular area beneath predominant flight 

tracks extending 5,000 ft from the end of the Clear Zone. Mishaps are less likely in APZ I than in the Clear 

Zone. APZ II extends 7,000 ft from the end of APZ I. Mishaps are even less likely in APZ II than APZ I. The 

shape and size of APZs is modified as needed to reflect different departure and arrival patterns at 

specific installations. The APZs at NAS Key West are illustrated in Figure 3.3-2. APZ I and APZ II are not 

normally assigned to runways with fewer than 5,000 annual operations. 

In order to assist installations and local governments, OPNAVINST 11010.36C recommends no 

development in the Clear Zone and includes general suggestions for development restrictions on 

density/intensity of development in APZs I and II. In general, the recommended land use restrictions are 

as follows. 

 Residential: no residential use in APZ I, and maximum of two single detached dwellings units 

per acre in APZ II. 

 Commercial, services, or industrial: buildings or structure occupants limited to a density of 

25 per acre in APZ I and 50 per acre in APZ II. 

 Outside events: limited to assemblies of not more than 25 people per acre in APZ I and 

maximum assemblies of 50 people per acre in APZ II. 

OPNAVINST 11010.36C notes that it is not realistic to state that one numerical density is safe while 

another is not; rather, the objective is to maximize the degree of safety that can reasonably be attained 

within local land use considerations (DON 2008c). See Appendix G and Section 3.4 for further analysis of 

land use compatibility within the APZs.  
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 Mishaps 3.3.2

Aircraft mishaps are classified as A, B, C, or D. Class A mishaps are the most severe with total property 

damage of $2 million or more or a fatality and/or permanent total disability (DOD 2011). Naval Safety 

Center records include 17 Class A mishaps in and around NAS Key West between all of 1980 through 

August 2011, as presented in Table 3.3-1.  

Table 3.3-1 Class A Mishaps for Aircraft  
Operating at NAS Key West, 1980-2011 

Year Type of Aircraft On/Near NAS Key West Airfield 

1980 F-4 No 

1982 SH-2 No 

1985 T-2C No 

1985 T-2C No 

1989 F-14A No 

1989 F-14A No 

1991 A-4E No 

1991 A-4F No 

1991 F-5E Yes 

1991 F-18C Yes 

1992 F-14A No 

1993 F-14A No 

1994 F-16N Yes 

2002 F-14A No 

2005 F-18C No 

2006 F-18C No 

2006 F-18D No
1
 

Source: Naval Safety Center 2011a 
Note: 

1. 
Aircraft crashed into water approximately 7 miles away from the airfield. 

Of the 17 Class A mishaps listed in Table 3.3-1, 14 occurred in the training areas or other overwater 

areas. Three of these Class A mishaps occurred in the vicinity of NAS Key West. Two of those were in the 

same mishap event, in 1991, when an F-5E and an FA-18C had a midair collision in the overhead pattern 

at NAS Key West. The third one was in 1994, when an error made in landing of a touch and go pattern 

operation resulted in the pilot ejecting and the aircraft veering off the runway into a tidal pool. 

These data illustrate that most accidents in and around NAS Key West are associated with aircraft 

training operations. Since most of the aircraft training operations conducted by aircraft at NAS Key West 

occur offshore, it is not surprising that most aircraft mishaps that result in aircraft crashes occur 

offshore as well. In the 31+ years of Naval Safety Center data (1980 until August 2011), there were two 

accidents resulting in three crashes in vicinity of the airfield.  

 Bird/Wildlife Aircraft Strike Hazards  3.3.3

Bird/Wildlife Aircraft Strike Hazards (BASH) are another safety concern to aircraft operations.  Although 

most bird and wildlife strikes do not cause crashes, animals can cause considerable damage to aircraft 
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and injure aircrews. Navy-wide, there were 3 Class A mishaps attributed to BASH in the 10-year period 

from FY 1999 to 2009 (Naval Safety Center 2011).  

Aircraft can encounter birds up to 30,000 feet above mean sea level (MSL); however, most birds fly 

closer to the ground. The majority of bird/wildlife strikes with military and civilian aircraft recorded in 

the U.S. occur below 400 ft AGL, and around 90 percent occur at less than 2,000 ft AGL (Air Force Safety 

Center [AFSC 2007], FAA 2009).  Waterfowl are commonly struck due to their congregational flight 

patterns and because, when migrating, they can be encountered at altitudes up to 20,000 ft AGL 

(Commander Navy Installations Command 2010).  Raptors are also a hazard due to their size and soaring 

flight patterns.  The incidence of naval aircraft-bird strikes recorded from FY 1999 to 2009 was highest 

from September through November, likely due to bird migratory activities (Naval Safety Center 2011).  

The Navy BASH program aims to minimize the risk for collisions of birds/wildlife and aircraft and the 

subsequent loss of life and property.  The Commander Navy Installations Command BASH Manual (2010) 

creates an integrated hazard abatement program through awareness, avoidance, monitoring, and 

actively controlling bird and animal population movements.  Some of the procedures outlined in the 

plan include monitoring the airfield for bird and other wildlife activity, issuing bird hazard warnings, 

installing and maintaining bird/wildlife avoidance measures, initiating bird/wildlife avoidance 

procedures when potentially hazardous bird/wildlife activities are reported, and submitting BASH 

reports for all incidents. 

The presence of resident and migratory birds and their habitat at and near NAS Key West creates BASH 

risk for the installation. In FY 2009, there were six confirmed bird strikes; in FY 2010, there were eight 

confirmed bird strikes; and from October 2010 through June 2011 there were six confirmed bird strikes 

at NAS Key West (Naval Safety Center 2011; Backlund 2011). These levels are comparable with the 

historic seven to ten bird strikes per year reported for NAS Key West (DON 2007). Substantial damage to 

aircraft and/or casualties has not been reported with these incidents (DON 2007, Backlund 2011). Other 

wildlife strikes are not an issue at NAS Key West. 

NAS Key West has an effective BASH program that involves the distribution of information and active 

and passive measures to control how birds use the critical areas around the airfield.  Methods outlined 

in the plan to reduce BASH risk at the airfield include habitat management, bird dispersal, depredation, 

and bird avoidance (NAS Key West 2002b).  The NAS Key West Operations Department Safety Officer 

executes the BASH Program at NAS Key West but success also depends on participation of the entire 

Bird Hazard Working Group, to include input from tenant commands, natural resources, and ATC to 

execute effective coordination procedures and avoidance techniques such as the posting of Bird Watch 

Conditions for aircrews at Base Operations. In addition, NAS Key West uses the resources of the U.S. 

Department of Agriculture Animal and Plant Health Inspection Service’s Wildlife Services Program to 

minimize the risk posed by birds and other wildlife at the Air Station. Risk minimizations used by U.S. 

Department of Agriculture personnel include non-lethal and lethal control of hazardous wildlife, as well 

as the capture and relocation of wildlife from airfield boundaries. 
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 Hurricanes 3.3.4

Hurricane season begins June 1 and runs through November 30. Tropical Cyclone Conditions of 

Readiness are ordered by the NAS Key West Commanding Officer based on the expected onset of 

destructive winds. The level of preparation increases with the progression of each Condition of 

Readiness, from picking up loose gear in Condition of Readiness 5 to reporting to shelters in Condition of 

Readiness 1. As conditions warrant, scheduled travel for detachments to NAS Key West for airfield 

training operations are cancelled and rescheduled. When transient personnel have been detached to 

NAS Key West for airfield training and Tropical Cyclone Conditions of Readiness are ordered, these 

personnel are scheduled to return to their home bases well in advance of the storm’s approach. With a 

few exceptions, these transient personnel return to their home bases through the same manner of 

transport as they arrive at NAS Key West – by air departing Boca Chica Field. In the event that the 

lodging for these transient personnel is provided at Truman Annex or Trumbo Point Annex, there is 

minimal travel on local roads associated with transit of personnel from these locations to Boca Chica 

Field. NAS Key West has coordinated with the Florida Department of Economic Opportunity (DEO) and 

associated stakeholders in the development of Memorandum of Understanding between the Florida 

DEO and Monroe County, City of Key West, other local municipalities, and the Florida Division of 

Emergency Management regarding hurricane evacuation clearance time (Florida DEO 2012).   
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 LAND USE 3.4

Land use describes how land is developed and used, typically in terms of the types of activities allowed. 

Management plans and zoning regulations determine the type and extent of allowable land use in 

specific areas to limit conflicting land uses and protect specially designated or environmentally sensitive 

areas. Land use categories can include residential, commercial, manufacturing, transportation/ 

communication/utilities, recreation, institutional, industrial, public, conservation, mixed-use, etc. On 

military installations, land use tends to be divided into operational and support functions. Compatibility 

of land use within Air Station noise and safety zones affects land use patterns both within and in the 

vicinity of military installations. Off-Station, the AICUZ Program is used to assist local elected officials, 

planners, and citizens in supporting compatible uses adjacent to military installations. Land use plans, 

land use regulations, and recognized compatibility standards are used to define appropriate land uses 

within noise and safety zones. For this EIS, the potentially affected land use areas include on-Station 

properties of Boca Chica Field, North Boca Chica, and the off-Station lands immediately surrounding 

Boca Chica Field, Geiger Key, and Stock Island. 

 Regional Land Use 3.4.1

The Florida Keys comprise more than 1,700 islands encompassing approximately 103 square miles. They 

have a shoreline length of 1,857 miles, and are inhabited from Soldier Key to Key West, with Key Largo 

(25 square miles) and Big Pine Key (10 square miles) being the largest islands. The Keys are divided into 

three regions: 1) the Upper Keys, north of Upper Matecumbe Key; 2) the Middle Keys, from Upper 

Matecumbe Key to the Seven Mile Bridge; and 3) the Lower Keys, from Little Duck Key to Key West. NAS 

Key West is located in the Lower Keys region in Monroe County, approximately 156 miles southwest of 

Miami and 90 miles north of Cuba (DON 2007). Local government entities near NAS Key West are 

Monroe County, which includes all of the Florida Keys as well as the northwest portion of the Florida 

Peninsula, and the incorporated City of Key West, located west of Boca Chica Key. 

The top three land uses in the Lower Keys Region are conservation (large majority), followed by military 

use (the properties of NAS Key West), and pockets of residential use, most largely concentrated in the 

City of Key West (Monroe County 2010a). Other land uses in the region include commercial, industrial, 

recreational, public grounds, educational, public utilities, institutional, and national parks.  

The Monroe County Year 2010 Comprehensive Plan Policy Document (Monroe County 2011a) describes 

specific land use objectives for the county (which include all of the Florida Keys). The main goals include 

directing future growth to maintain and enhance the natural character of the community, protect 

natural resources, and encourage the development of affordable housing; regulating non-residential 

development to maintain a balance of land uses for the future population; and periodically evaluating 

potential redevelopment areas to determine the need for redevelopment (Monroe County 2011a). 

Monroe County is currently in the process of updating their comprehensive plan. Phase 1 of the update 

process is complete and includes technical documents addressing future land use; conservation and 

coastal management; traffic circulation; mass transit; ports, aviation and related facilities; housing; 

potable water; solid waste; sanitary sewer; drainage; natural groundwater/aquifer recharge;  recreation 

and open space; intergovernmental coordination; capital improvements;  and energy conservation and 
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climate. Population projections through 2030 and an atlas of 134 associated maps have also been 

prepared (Monroe County 2011b). 

The City of Key West Comprehensive Plan (City of Key West 2008) is the overarching policy document 

which guides the City's approach to growth management. The plan was adopted in 1993 and the plan 

has been subsequently amended. In 2012, the plan was amended to adopt military compatibility 

standards set forth in Florida Statute at Section 163.3175 (Florida DEO 2012c). The city is in the process 

of updating their comprehensive plan and has completed an evaluation and appraisal report and 

submitted it for state review in October 2012 (City of Key West 2012). Main land use goals for Key West 

include encouraging redevelopment and renewal of the area, preventing urban sprawl and land uses 

inconsistent with the city’s character, preservation of historic and cultural resources, and implementing 

intergovernmental coordination. Implementation of intergovernmental coordination is accomplished by 

soliciting input from agencies and organizations such as Monroe County, Monroe County School Board, 

the South Florida Regional Planning Council (SFRPC), the Navy, and the FAA. While the City of Key West 

maintains existing land use mapping through Monroe County parcel data, future land use has not been 

mapped in their Comprehensive Plan (City of Key West 2008).  

Boca Chica Key, as well as the airfield, is located near a large assemblage of (non-DOD) federal 

preservation land/submerged land areas including the FKNMS, Western Sambos Ecological Reserve 

(WSER), Key West National Wildlife Refuge (NWR), and Great White Heron NWR (Figure 3.4-1). 

The FKNMS was established in 1990 with the passage of the Florida Keys National Marine Sanctuary 

Protection Act. The sanctuary consists of 2,800 square nautical miles of coastal and oceanic waters, and 

the submerged lands surrounding the Florida Keys (see Figure 3.4-1). The boundary extends westward 

to encompass the Tortugas Islands, excluding Dry Tortugas National Park. The shoreward boundary of 

the sanctuary is the mean high-water mark. The FKNMS contains unique and nationally significant 

marine environments, including seagrass meadows, mangrove islands, and extensive coral reefs. These 

marine environments support rich biological communities possessing extensive conservation, 

recreational, commercial, ecological, historical, research, educational, and aesthetic values that give this 

area special national significance (DON 2007). 

The FKNMS Advisory Council was established by the Secretary of Commerce to assist the National 

Oceanic and Atmospheric Administration (NOAA) and Florida Department of Environmental Protection 

(FDEP) in the development of the FKNMS Comprehensive Plan. The council is made up of 

representatives from the commercial and recreational user groups (e.g., commercial fisherman, divers, 

and boaters), conservation and interest groups, scientific and educational organizations, and members 

of the public interested in the conservation and multiple use management of the FKNMS. Management 

in state and federal waters is achieved through a cooperative agreement with the FDEP and the Florida 

Fish and Wildlife Commission (FWC) (FKNMS 2011a). 

The WSER contains the greatest habitat diversity in the Lower Keys. Significant coral features include 

spur-and-groove formations, bank reefs, and nearshore patch reefs. The FKNMS Advisory Council also 

has oversight of the WSER. This reserve is rectangular, extending from the northern limit at Boca Chica 

Field seaward to the southern limit at the 60-ft depth contour. At NAS Key West, the Ecological Reserve 
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Figure 3.4-1 Conservation Areas in the NAS Key West Vicinity 
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is approximately 2 nautical miles wide, and at its southern edge is approximately 1.5 nautical miles wide 

(see Figure 3.4-1). The total area of WSER is approximately 9 square nautical miles (FKNMS 2011b). 

The Key West NWR encompasses more than 200,000 acres, 1 percent of which is land. The Great White 

Heron NWR encompasses approximately 7,600 acres and overlaps some of Key West NWR (see Figure 

3.4-1). Both areas are home to more than 250 species of birds and are important for sea turtle nesting. 

The islands are predominately mangrove with a few beaches and salt ponds. All of the land is recognized 

by Monroe County for conservation land use. Both the Key West NWR and Great White Heron NWR are 

managed by the USFWS from the National Key Deer Refuge headquartered in Big Pine Key, 30 miles east 

of Key West (USFWS 2011). 

 Land Use Adjacent to Boca Chica Field 3.4.2

The Monroe County land use areas of interest adjacent to Boca Chica Field are depicted in Figure 3.4-2 

and described below. 

6. East Rockland Key. This residential subdivision includes medium and low density residential 

interspersed with vacant land owned by the Navy. 

7. Geiger Key. The residential communities of Geiger Key include Tamarac Mobile Home Park and 

small clusters of homes located along Boca Chica Road northeast and southwest of the mobile 

home park.  

8. Big Coppitt Key. Big Coppitt Key is largely developed with residential and commercial uses. 

Remaining areas are zoned conservation with a few small tracts (6 acres or less) of undeveloped 

land zoned for residential development. There are approximately 50 acres of federally owned 

undeveloped lands south of U.S. Route 1. 

9. Rockland Key. This area is primarily industrial and includes the solid waste transfer station, 

wastewater treatment plant, warehousing, and outdoor storage. There are parcels of vacant or 

undeveloped lands on the perimeter. The small subdivision on the eastern edge of Rockland Key 

includes medium to low density residential. 

10. Boca Chica Key (Northwest). The Navy owns the northeastern portion of Boca Chica Key (north 

of U.S. Route 1) but the northwestern portion includes federal and privately owned land. The 

northern parcel locally known as the “Sub-Pens” parcel is a privately owned parcel for which the 

Navy holds an encroachment partnering easement. The easement does not allow use of the 

property for the construction of dwellings or habitable facilities, restricts use to a list of 

compatible land uses, and restricts the height of natural and manmade obstructions to 116 ft 

msl (Monroe County 1982). The majority of the remainder of this area is undeveloped and is 

currently used for conservation purposes including a portion that is part of Great White Heron 

NWR (see Figure 3.4-1). 

11. Raccoon Key/Key Haven. The residential subdivision on Raccoon Key known as Key Haven 

includes medium density residential with small pockets of commercial and recreational land 

uses. Zoning allows for residential uses in undeveloped areas.  
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Figure 3.4-2 Land Use Areas of Interest Adjacent to NAS Key West 
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12. Stock Island. Stock Island, located approximately 2,000 feet west of the Boca Chica Field 

property, is a census designated place considered a suburb of the City of Key West. It contains a 

mix of land uses including single and multi-family residential, commercial, mixed-use 

educational, community facilities, recreational and vacant lots. The area is popular for boat 

access and has numerous dockside restaurants, marinas, and harbors for both recreational and 

commercial use. The City of Key West boundary abuts Stock Island north of U.S. Route 1. Florida 

Keys Community College and the Lower Keys Medical Center are located on this portion of Stock 

Island; both are important facilities to the community (and are identified as representative 

receptors for noise analysis, see Section 3.1). 

13. City of Key West. Land use along the southeastern edge of the City of Key West closest to the 

Boca Chica Field property is dominated by KWIA including the airfield pavement, terminal, 

support facilities, and buffer areas. East of the runway threshold is an area of tidal wetlands. The 

Salt Ponds commercial tourist area is located along S. Roosevelt Boulevard and includes motels, 

transient residential rental units, non-transient residential, limited scale tourist facilities, 

customary accessory uses, and requisite community facilities. 

 On-Station Land Use 3.4.3

NAS Key West is comprised of approximately 6,249 acres of land distributed over various properties 

located in Monroe County including the Boca Chica Field, Truman Annex, Trumbo Point Annex, Peary 

Court Annex, Sigsbee Park Annex, and Navy Branch Medical Center properties (DON 2007). Land use 

among the properties that make up NAS Key West is based on the operational needs and military 

mission requirements. Land uses at NAS Key West range from “high intensity” well-developed areas 

used for operational functions to “low intensity” areas that serve as buffers from surrounding non-

military lands. The high intensity land use areas may include airfields, administrative and training 

facilities, public works, housing, medical facilities, and other mission operations. The low intensity land 

use areas include undeveloped lands and natural resources such as forests, ponds, wetlands, and other 

unique habitats (NAVFAC 2007b). The NAS Key West Master Plan (NAVFAC 2011) outlines a guide for 

growth, land use changes, and development of the Air Station for the next 25 years.  

Boca Chica Field is the principal function of NAS Key West and the primary study area for this EIS. It is 

located approximately 5 miles east of the City of Key West and covers 4,672 acres. The majority of land 

use at Boca Chica Field includes the three runways, airfield support operations, and the associated 

safety clear zones that include large expanses of mowed apron areas, open water lagoons, and wetland 

habitats. Boca Chica Field supports security, supply, weapons, a fuel farm, administration and public 

works buildings, Morale Welfare and Recreation facilities, and barracks quarters that house transient 

personnel deployed to NAS Key West for training. The area located to the north of the runway includes 

air operations buildings, transient housing, administrative buildings, and recreational facilities. In 

addition to airfield operations, Boca Chica Field contains a weapons area to the west-southwest of the 

airfield. While this area contains a few buildings, it is primarily undeveloped due to safety requirements 

associated with explosive ordnance handling activities. The NAS Key West Boca Chica Marina is located 

on the western side of Boca Chica Key and includes a recreational beach, boat slips, and a mooring area. 
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The property includes 2,000 undeveloped acres consisting of hardwood hammocks, transitional 

wetlands, tidal mangroves, and coastal zones (NAVFAC 2007b, NAFVAC 2011).  

The North Boca Chica property is located on the north end of Boca Chica Key, northeast of the airfield 

and bordered to the north, east, and west by mangrove fringe and the Gulf of Mexico and to the south 

by U.S. Route 1. The area consists of administrative offices, a hazardous waste storage facility, a 

wastewater treatment facility, a supply barn, decommissioned bunkers now used for storage, a pistol 

range, a NOAA radar site, and several buildings associated with the decommissioned missile site. The 

natural communities within this area include mangrove areas, transitional areas, and coastal zones 

(NAVFAC 2007b). Land use in the airfield APE for the facility improvements aspects of the proposed 

action consists of airfield operations, supply/storage and support, and utilities. Airfield height 

restrictions, explosive safety arcs associated with apron activities, noise zones, and airfield primary 

surface are all considerations in this area (NAVFAC 2011). 

 AICUZ Program and NAS Key West AICUZ Studies 3.4.4

The Navy’s AICUZ Program, outlined in OPNAVISNT 11010.36C, is used to assist local elected officials, 

planners, and citizens in supporting compatible uses proximate to military installations. The program 

was established by DOD in the early 1970s to protect the health, safety, and welfare of communities 

nearby, and the operational capabilities of its military installations. An AICUZ study examines various 

impacts related to aircraft operations, noise, and safety, and provides recommendations to local, 

county, and regional planning programs to foster compatible land use near the airfield. It is entirely up 

to local government entities to incorporate the Navy’s land use planning recommendations into their 

programs or otherwise address the aircraft noise, aircraft safety, and land use compatibility issues 

included in the AICUZ study.  

An AICUZ study was originally prepared and approved by the Navy for NAS Key West in 1977 (DON 

1977). In 1989, Monroe County adopted Ordinance 019-1989 adding the 1977 AICUZ Study AICUZ Map 

and Land Use Objectives Matrix into the county Land Development Regulations. In 2003, Monroe 

County adopted Ordinance 031-2003 creating Section 9.5-260 of the Land Development Code, 

administratively moving the compatibility provisions from the airport section to the overlay section of 

the Land Development Regulations.  

In May 2004, an AICUZ Study Update for NAS Key West was approved by the Chief of Naval Operations. 

The update superseded the 1977 AICUZ and incorporated more modern analytical tools to address 

noise, safety, and land use compatibility issues associated with then current and projected future 

aircraft training in the vicinity of the installation. Continued dialog between NAS Key West, local 

government and community officials in the City of Key West and Monroe County with respect to the 

2004 AICUZ Study Update resulted in an another update to the 2004 AICUZ study published in 2007 

(NAVFAC 2007a). The 2007 AICUZ Study Update provided a forecast of airfield operations and noise at 

NAS Key West for calendar year 2007. A comparison between the 2007 AICUZ Study Update and the 

existing noise environment is provided in Section 3.4.6.  

In May 2012, Monroe County adopted Ordinance No. 012-2012 amending the Monroe County 2010 

Comprehensive Plan, as required by F.A.C. Sections 163.3177 and 163.3175, to create military 



NAS Key West Airfield Operations Final Environmental Impact Statement  

3-38  3.0 Affected Environment 
  July 2013 

compatibility criteria. At that same time, the county adopted Ordinance No. 013-2012 amending the 

Monroe County 2010 Comprehensive Plan to create an overlay to the Future Land Use Map Series to 

establish the Military Installation Area of Impact (MIAI), which defines the zone of influence of NAS Key 

West within which growth management policies shall guide land use activities and uses in areas exposed 

to impacts generated by Navy operations (Monroe County 2012a and 2012b). The MIAI footprint 

includes an area that covers the footprint for NAS Key West APZs and noise zones of both the 2007 

AICUZ Study Update and the existing noise environment. 

Monroe County has jurisdiction over land-use regulations outside of NAS Key West boundaries. The 

Navy does not concur with all aspects of the Monroe County land management ordinance. However, the 

Navy and Monroe County government are committed to working with the community to ensure 

development around the airfield is compatible with Navy operations, as well as to minimize noise effects 

from airfield operations where practicable. Accordingly, the Navy will continue to assist local elected 

officials, planners, and citizens in protecting the health, safety, and welfare of individuals living near the 

airfield while preserving the operational capability of NAS Key West through the AICUZ program. 

 Land Use Compatibility Assessment 3.4.5

The Monroe County Comprehensive Plan Military Compatibility Amendment includes goals, objectives, 

and policies as well as a future land use map overlay that promotes compatible land use in the area 

surrounding NAS Key West. The MIAI and Monroe County Future Land Use Map and MIAI Land Use 

Table, are provided at Appendix G. The MIAI Land Use Table provides the Future Land Use Map 

categories and includes the permitted uses, allocated density per acre, maximum net density per 

buildable acre, the floor area ratio, and corresponding zoning category within each Future Land Use Map 

category. The table also provides land uses located within the 65-69 DNL Noise Zone 2 and the Navy’s 

suggested land use compatibility within this noise zone, established in the 2007 AICUZ. The table 

includes land uses allowed, land uses allowed with restrictions, land uses that are generally 

incompatible but allowed with exceptions, and land uses that are not compatible and should be 

prohibited (Monroe County 2012a and 2012b). Although the MIAI footprint geographically encompasses 

the NAS Key West clear zone and APZs, the MIAI Land Use Table does not provide compatibility use 

recommendations for the NAS Key West clear zone and APZs. The compatibility use recommendations 

for the NAS Key West clear zone and APZs are addressed in the Navy’s AICUZ plan. 

3.4.5.1 Off-Station 

To determine the compatibility of off-Station land uses with existing aircraft operations at NAS Key 

West, the clear zone and APZ mapping data and existing noise zone mapping data were overlain on the 

Monroe County existing land use mapping data provided by Monroe County Growth Management – GIS 

(Davisson 2011). As previously noted, the existing noise zones are representative of conditions at NAS 

Key West at current levels and before the proposed introduction of next generation aircraft. As shown in 

Figure 3.4-3, off-Station land uses underlying safety and noise zones include conservation, military, 

public, residential, and undeveloped. Table 3.4-1 provides the total area, by land-use category, within 

the safety zones, and Table 3.4-2 presents the total area, by land use category, within the noise zones 

around NAS Key West.  
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Table 3.4-1  Existing Land Use within Off-Station Clear Zones and APZs (Excluding Water) 
Land Use Category (Acres)
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Clear Zone 0 11 0 0 11 9 0 0 4 35 

APZ I 0 147 0 0 28 16 1 12 86 290 

APZ II 0 11 0 0 4 9 0 1 68 93 

Totals 0 169 0 0 43 34 1 13 158 418 
Notes: 

1.
 Off-Station lands that Monroe County has designated existing land use as military. 

2.
 Among existing land uses, residential is the only land use category that does not meet AICUZ Program compatibility 

standards (see Appendix G)  
 

 

Table 3.4-2  Existing Land Use within Off-Station Existing Noise Zones 2 and 3 (Excluding Water) 
Land Use Category (Acres)
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Noise Zone 2 

65-70 21 87 3 9 2 67 1 98 249 539 

70-75 13 168 0 58 101 86 1 39 214 680 

Subtotal 34 255 3 67 103 153 2 137 463 1,219 

Noise Zone 3 

75-80 0 284 0 17 78 39 0 9 93 518 

80-85 0 24 0 0 22 4 0 0 0 50 

>85 0 0 0 0 6 1 0 0 0 7 

Subtotal 0 308 0 17 106 44 0 9 93 575 

Totals 34 563 3 84 209 197 2 146 556 1,794 

Graphical Representation 

 
Notes: 

1.
 Off-Station lands that Monroe County has designated existing land use as military. 

2.
 Among existing land uses, residential is the only land use category that does not meet AICUZ Program compatibility 

standards (see Appendix G)  
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Figure 3.4-3 Land Use Compatibility – Monroe County Existing Land Use and NAS Key West Airfield Existing Noise and Safety Zones 

Source: Davisson, personal communication 2011. 
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Monroe County’s existing land-use mapping and zoning was compared with compatible land use 

recommendations under the Navy’s AICUZ Program (see Appendix G). Results of the analysis, detailed 

below by area of interest, identified incompatible residential land use (based on Navy’s AICUZ program 

recommendations for land use) that pre-dated the Monroe County AICUZ Overlay District zoning in 

several areas (referred to as pre-existing) and two areas with incompatible residential land use that the 

existing overlay district does not cover: Raccoon Key/Key Haven and a small portion of Stock Island.  

14. East Rockland Key. The pre-existing incompatible residential subdivision in this area is within the 

existing Noise Zone 3. The area is within the 75-80 DNL contour, wherein the Navy recommends 

residential use be prohibited (see Appendix G). Per the existing county zoning, new incompatible 

land use is prohibited in this area. 

15. Geiger Key. There is pre-existing incompatible residential land use in this area within the 

existing APZ I and APZ II and, in some areas, the existing Noise Zones 2 and 3 (75-80 DNL, 70-75 

DNL, and 70-65 DNL contours). The Navy recommends residential use be prohibited within 

APZ I, regulated within APZ II, prohibited within the 75-80 DNL, strongly discouraged within the 

70-75 DNL, and discouraged within 65-70 DNL (see Appendix G). The Navy owns all land in this 

area within APZs and much of the land within the noise zones that was not developed prior to 

the implementation of the AICUZ Program. Therefore, the area where new development could 

occur is limited. Per the existing county zoning, new incompatible land use is either prohibited 

or restricted in this area.  

16. Big Coppitt Key. The pre-existing residential land use on the southern portion of Big Coppitt Key 

is incompatible with the existing condition Noise Zone 2. The area is within the 65-70 DNL 

contour, where the Navy recommends residential use be discouraged (see Appendix F). Per the 

existing county zoning, new incompatible land use is either prohibited or restricted in this area.  

17. Rockland Key. The pre-existing residential use in the eastern portion of Rockland Key is 

incompatible with the existing condition Noise Zone 2. The area is within the 70-75 DNL contour, 

and residential use is strongly discouraged (see Appendix G). A small portion of this area is 

within the Clear Zone for Runway 21. Within the Clear Zone, new development is restricted to 

no new development with the exception of agricultural per the existing county zoning. Other 

prohibitions or restrictions for new incompatible land use are in place for most of Rockland Key 

under the existing county zoning. 

18. Boca Chica Key (Northwest). Existing land use is compatible with the APZs and existing noise 

zones. Existing county zoning and the “Sub Pens” easement restrict incompatible land use 

development in this area. 

19. Raccoon Key/Key Haven. Pre-existing residential use in the eastern portion of this area is 

incompatible with the existing Noise Zone 2 65-70 DNL contour. Although the Navy discourages 

residential use in this contour (see Appendix G), the existing county zoning allows for 

new/continued residential development in this area. This approximately 10-acre Enchanted 

Island area (currently 10 individual undeveloped land plots), is within APZ II, where the Navy 
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recommends that any residential land use be limited to maximum density of 1-2 single unit 

homes per acre (see Appendix G). 

20. Stock Island. Pre-existing residential land use in the southeastern portion of Stock Island is 

incompatible with NAS Key West Noise Zone 2. This area is mostly within the 65-70 DNL contour, 

but the most southeastern portion is within the 70-75 DNL noise contour. In addition, the 

remainder of the southern portion of the island is within the combined NAS Key West KWIA 65-

70 DNL contour. Under the AICUZ Program recommendations, residential use is strongly 

discouraged within 70-75 DNL contour and discouraged within 65-70 DNL contour (see 

Appendix G). Per the existing county zoning, new incompatible land use development is 

restricted in most of this area, with small isolated exceptions.  

21. City of Key West. Land use in the City of Key West is compatible with existing noise zones as 

generated by airfield activity at NAS Key West. Although the combined NAS Key West-KWIA 

noise contours contributes to the 65-70 DNL noise exposure east of KWIA, compatible land use 

provisions are in place for this area under City of Key West zoning restrictions. 

3.4.5.2 On-Station 

Land use incompatibilities on-Station are identified and addressed in the NAS Key West Master Plan as 

follows. 

 Recreation and administrative uses are located within the clear zone and APZs at the 

northeastern end of Runway 13/31. The Master Plan calls for increasing open space in this 

area and shifting these land uses to other locations within the Boca Chica Central Core area. 

 Community support functions are located in the southern portion of the Boca Chica Central 

Core area near the airfield within the 80-85 DNL noise contour. The Master Plan calls for 

relocating these land uses to the northern portion of the Boca Chica Central Core area and 

using the area for expansion of the East Ramp operational support functions to minimize 

safety waivers. 

 Bachelor housing primarily for transient personnel is located within the 80-85 DNL noise 

contour. The Master Plan calls for the relocation and consolidation of this function along 

with other bachelor housing at Sigsbee Park Annex (NAVFAC 2011). 

The NAS Key West marina, which is located within the 70-75 DNL noise contour, includes transient use 

by those who live aboard their boats. Per the Master Plan, such use would continue. 

 Comparison of 2007 AICUZ Study Update and Existing Noise Environment 3.4.6

Although overall the analysis of the noise contours as modeled for the existing noise environment for 

this EIS (based on the 2010 baseline [Section 2.4.1]) (Wyle 2011) and as previously modeled in support 

of the 2007 AICUZ Study Update (Wyle 2003) are consistent, there are some differences as shown in 

Figure 3.4-4. The 2007 AICUZ Study Update was based on 2001 data and provided a projection for 2007 

conditions. The existing noise environment for this EIS is based on the annual NAS Key West airfield 

operations for 2000 to 2009. Factors contributing to the changes in size and location of the noise 

contours between the two noise analyses include changes in the types of aircraft operating and how 
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they are operating at NAS Key West, as well as advances in noise mapping methods and technology as 

detailed below. 

 The total number of annual aircraft operations projected in the 2007 AICUZ Study Update 

was approximately 61,000; however, the total number of annual aircraft operations 

projected for the existing noise environment was approximately 47,500, or 29 percent fewer 

operations than projected in the 2007 AICUZ Study Update (see Section 2.4.1 for more 

information). 

 For the analysis of the existing noise environment, the Runway 07 approach follows the 

tactical air navigation 240 degree radial (an aviation radio navigation aid system) in 

accordance with the NAS Key West course rules. For the 2007 AICUZ Study projection, a 

more northerly approach to this runway was used (Wyle 2003). 

 F-5N operations increased due to the basing of VFC-111 at NAS Key West in 2006. The 2007 

AICUZ Study Update projected that F-5N operations would account for less than 1 percent 

of all aircraft operations; however, F-5N operations account for 27 percent of all aircraft 

operations in the existing environment.  

 E-2/C-2 deployments to NAS Key West were greatly reduced in 2003 in favor of these units 

performing their training operations closer to their home bases. The 2007 AICUZ Study 

Update projected that although E-2/C-2 deployments would account for 21 percent of all 

aircraft operations, E-2/C-2 accounted for only 1 percent of the existing noise environment. 

 Whereas the 2007 AICUZ Study Update projected that 20 percent of operations would be 

FCLP pattern operations, FCLP pattern operations account for 1 percent of the existing noise 

environment.  

 This change is related to the reduction in E-2/C-2 deployments as 81 percent of the 

E-2/C-2 operations in the 2007 AICUZ Study Update projection were FCLP pattern 

operations.  

 The 2007 AICUZ Study Update stated that 20 percent of the E-2/C-2 FCLPs take 

place during acoustic night hours (or between 10 p.m. and 7 a.m., see Section 

3.1.2.3 for discussion of acoustic night noise analysis). However, in 2003, E-2/C-2 

FCLP operations moved to NAS Pensacola resulting in a corresponding decrease in 

FCLP pattern operations and acoustic night operations in the existing noise 

environment.  

 Approximately 7 percent of all aircraft operations in the 2007 AICUZ Study Update 

projection were modeled at acoustic night; however, 2.6 percent of aircraft 

operations in the existing noise environment occur during acoustic night .  

 Runway utilization, as projected in the 2007 AICUZ Study Update and modeled for the noise 

analysis in this EIS, differs as summarized in Table 3.4-3. The differences correspond to the 

higher proportion of F-5N aircraft operations using the longer (10,000 ft) primary runway 

(Runway 07/25) in accordance with requirements (NAS Key West 2004) as well as the 

decreased number of E-2/C-2s operating on the shorter (7,000 ft) runways (Runways 03/31 

and 13/31). A runway length of 7,000 ft does not meet the Navy-established required 
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runway length criteria for majority of the aircraft that operate at NAS Key West including 

the FA-18 C/D, FA-18 E/F, F-5N, EA-6B, and P-3 (DOD 2005b). As further detailed in Section 

3.3, there is increased risk associated with operations on a 7,000 ft runway, and for some 

aircraft such as the F-5, requires aircraft carry less fuel, thereby reducing available training 

time at the Key West Range Complex.  

Table 3.4-3  Existing Runway Utilization 

Runway 
Number 

2007 AICUZ Study 
Update Projected 

Utilization Existing Utilization Difference 
03 11% 11% - 
07 49% 58% +9% 

13 32% 16% -16% 

21 1% 3% +2% 

25 5% 9% +4% 

31 2% 3% +1% 

    

 A-4s were modeled as approximately 13 percent of all operations in the 2007 AICUZ Study 

Update projection (the A-4 also served as the surrogate for modeling noise of other aircraft 

including T-45, EA-6B, and AV-8B). In the existing environment, A-4s are 0.1 percent of 

operations (and, for modeling purposes, the T-45 is used as a surrogate for A-4s). 

Improved methodology for modeling flight tracks for crosswind turns during overhead break and carrier 

break arrivals was applied in the noise analysis for this EIS. While most crosswind turns for overhead 

break arrivals are initiated prior to midfield, turns occur further upwind on occasion, such as when 

multiple aircraft are arriving at the Air Station. In the 2007 AICUZ Study Update, these late breaks were 

modeled for four aircraft breaking in tandem, with the lead aircraft breaking at the runway threshold 

and the remaining three aircraft breaking at 2-second intervals. The existing noise environment for this 

EIS was modeled to capture the full extent of possible crosswind turns. Specifically, the outside track 

was identified by the furthest upwind location that a break turn would normally be allowed by an NAS 

Key West air traffic controller, the inside track was identified based on a turn at the runway threshold, 

and two tracks were evenly spaced between. This distribution is weighted very heavily toward the inside 

track, and very lightly toward the outside track. The result more accurately represents the distribution of 

overhead break flight tracks. 

 Local Land Management Statutory Framework 3.4.7

The State of Florida has developed an integrated planning system intended to ensure the coordinated 

administration of policies that address the multitude of issues posed by the state’s continued growth 

and development. Key statutory guidance for the planning activities is included in the Environmental 

Land and Water Management Act of 1972,  the Local Government Comprehensive Planning Act of 1975, 

the Local Government Comprehensive and Land Development Act of 1985, and the Community Planning 

Act of 2011.  
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Figure 3.4-4 Comparison of 2007 AICUZ Study Update and Existing Noise Environment NAS Key West Noise Contours 
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The Florida Environmental Land and Water Management Act (Section 380.05, Florida Statutes) directs 

the integration and coordination of land and water management activities and specifically authorizes 

Developments of Regional Impact and Areas of Critical State Concern (ACSC). The Florida Keys and the 

City of Key West are one of four ACSCs and are addressed specifically in the Florida Keys Area Protection 

Act (Section 380.0552, Florida Statutes). Under this program, the Florida DEO Division of Community 

Planning and Development reviews all development in the Florida Keys and the City of Key West and 

may appeal to the Florida Administration Commission any local development orders that are 

inconsistent with state guidelines. Division of Community Planning and Development staff are also 

responsible for reviewing and approving amendments to comprehensive plans and land development 

regulations proposed by the City of Key West and Monroe County (Florida DEO 2012b). The ACSC may 

be recommended for removal upon fulfilling the legislative intent of the Florida Keys Area Protection Act 

and completion of work program tasks specified in rules of the Florida Administration Commission. 

Monroe County and the City of Key West have been endeavoring to complete the work program tasks to 

attain the removal.  

Florida’s Local Government Comprehensive Planning and Land Development Regulation Act (Section 

163.3177, Florida Statutes) states that local government comprehensive plans will provide the policy 

foundation for local planning and land use decisions on capital improvements, conservation, 

intergovernmental coordination, recreation, open space, future land use, housing, traffic circulation, 

coastal management (where applicable), and public facilities. Monroe County and City of Key West 

respective comprehensive plans and plan updates are prepared in accordance with this regulation. 

Section 163.3175, Florida Statutes, amended most recently in 2010, addresses cooperation between 

local governments and military installations to encourage compatible land use, help prevent 

incompatible encroachment, and facilitate the continued presence of major military installations in 

Florida. Recognizing that certain major military installations, due to their mission and activities, have a 

greater potential for experiencing compatibility and coordination issues, the statute specifies 

applicability to certain military installation and local governments, including NAS Key West, Monroe 

County, and the City of Key West (at Section 163.3175 [2] [h] of the Florida Statute). Monroe County has 

addressed the requirements of this statute in the future land use plan element of its comprehensive 

plan, and the City of Key West prepared a comprehensive plan amendment to address these 

requirements (Florida DEO 2012c). 
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 TRANSPORTATION 3.5

 Introduction 3.5.1

Transportation resources that are addressed in this section focus on vehicle movements throughout a 

road and highway network. Roadways are classified into one of three types according to the function 

each serves in moving traffic: arterial roads, collector roads, and residential streets (see Glossary for 

detailed definitions).  

As there would be no change to the NAS Key West Class D airspace or the associated ATC procedures 

associated with the proposed action, air transportation would not be affected. See Section 2.1.3 for the 

discussion of the airspace and ATC procedures at NAS Key West. Adjacent airspace and ATC as well as 

maritime transportation within the Key West Range Complex are addressed in the December 2009 Final 

Environmental Assessment for Atlantic Fleet Training in the Key West Range Complex (DON 2009). See 

also “Chapter 5, Cumulative Effects.” 

 Transportation Network 3.5.2

The area of potential effect for transportation includes the network of roads used by aviation squadrons 

(VFC-111 and VFA-106 Detachment) based at NAS Key West, operations personnel, tenants, contractors 

and others for daily airfield duties. It also includes the network of roads used by the aviation squadrons 

that travel to, or “detach” to, NAS Key West for several weeks for training. Geographically, the road 

network used by these detached units is more expansive as it includes local and regional transportation 

networks that provide access to services that may be needed by transient military personnel, such as 

medical facilities, recreational activities, lodging, administrative facilities, and training areas. 

As summarized in Table 3.5-1, services are provided at six NAS Key West properties. Lodging is the 

provided service that most affects transportation of transient military personnel that travel to NAS Key 

West under travel orders (i.e., official duty visitor) or non-duty traveler. Lodging is provided in a total of 

700 rooms with 822 beds at three locations: Trumbo Point Annex, Truman Annex, and Boca Chica. 

During much of the year, transient personnel could be housed in the “Fly Navy” transient billeting facility 

at Trumbo Point Annex if space is available. However, during periods of peak training (fall and winter), 

there wouldn’t be enough rooms available for the number of personnel detached  and off-Station non-

Navy accommodations would be used (NAVFAC 2011). 

Table 3.5-1 NAS Key West Property Locations and Descriptions 
Property Location Functions Transient Personnel May Access 

Truman Annex Key West Recreational areas, transient housing  

Trumbo Point Annex Key West Water recreation park, transient housing  

Sigsbee Park Annex Key West Picnic areas, boat ramps, boat rentals, marina, playing fields, and 
tennis courts 

Navy Branch Medical Center Key West Navy branch medical and dental clinic 

Boca Chica Field Boca Chica Key Training, transient housing, runways, fuel farm, auto hobby shops, 
administrative facilities, playing fields, ball courts, bowling alley, 
fitness center, picnic areas, marina, and oceanfront beach 

Geiger Key Geiger Key Recreation 
Source: NAVFAC 2007b, NAVFAC 2011 
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As shown in Figure 3.5-1, the arterial roads providing access to NAS Key West properties include U.S. 

Route 1, N. Roosevelt Boulevard, Truman Avenue, Whitehead Street, Eaton Street, Palm Avenue, 1st 

Street, Bertha Street, Flagler Street, and S. Roosevelt Boulevard. The Florida Department of 

Transportation (DOT) maintains these arterial roads (City of Key West 2005).  

 Traffic Flow 3.5.3

A Level of Service (LOS) is represented by one of the letters “A” through “F”. A LOS of “A” is considered 

the least restricted, or freest, flow of traffic while a LOS of “F” is considered the most restricted flow of 

vehicles. A LOS of “E” or “F” is considered deficient (Key West DOT 2010). The Annual Average Daily 

Traffic (AADT) is defined as the total volume of traffic passing a point or segment of a roadway in both 

directions for 1 year, divided by the number of days in the year.  

Table 3.5-2 lists the LOS for roadway segments near the six NAS Key West properties; the LOS was 

derived from either the 2000 Key West Comprehensive Plan’s Traffic Circulation Element (Key West DOT 

2010) or the 2010 Monroe County Comprehensive Plan Update (Monroe County 2011b). Table 3.5-2 also 

lists the AADT for similar NAS Key West roadway segments; the AADT was derived from the 2009 AADT 

Report for Monroe County (Florida DOT 2010).  

Table 3.5-2 Existing Roadway Characteristics 
Representative NAS Key 

West Property LOS Roadway Segment LOS AADT Roadway Segment AADT
3
 

Naval Medical Center US-1, Cow Key Bridge to N. 
Roosevelt Boulevard 

D
1
 

SR-5/US-1, 200 feet east of 
Cowkey Channel Bridge 

39,500 

Naval Medical Center N. Roosevelt Boulevard, US-1 to 
Kennedy Drive 

D
2
 

SR-5/US-1, 400 feet west of 
SR-A1A 

33,500 

Sigsbee Park Annex N. Roosevelt Boulevard, First 
Street to Kennedy Boulevard  

F
2
 

N. Roosevelt Boulevard, First 
Street to Kennedy Boulevard 

34,500 

Sigsbee Park Annex N. Roosevelt Boulevard, Jose 
Marti Drive to First Street 

B
2
 

N. Roosevelt Boulevard, Jose 
Marti Drive to First Street 

19,600 

Trumbo Point Annex and 
Truman Annex 

Palm Avenue, White Street to 
US-1 

F
2
 

CR-5A/Palm Avenue, 200 feet 
north of SR-5/US-1 

18,300 

Trumbo Point Annex and 
Truman Annex 

S. Roosevelt Boulevard, Bertha 
to US-1 D

1
 

SR-A1A/South Roosevelt 
Boulevard, 400 feet east of 
Bertha Street 

7,200 

Trumbo Point Annex and 
Truman Annex 

Duval Street, north of Wall 
Street to south of South Street 

D
2
 

Duval Street, 200 feet north of 
SR-5/US-1/Truman Avenue 

7,000 

Trumbo Point Annex and 
Truman Annex 

Whitehead Street, Fleming 
Street to Truman Avenue 

D
2
 

SR-5/US-1/Whitehead Street, 
100 feet south of Olivia Street 

6,700 

Trumbo Point Annex and 
Truman Annex 

Flagler Avenue (CR-5A), White 
Street to Roosevelt Boulevard 

D
1
 

Flagler Avenue, 200 feet east 
of White Street 

10,500 

Flagler Avenue, 200 feet east 
of First Street 

18,300 

Trumbo Point Annex and 
Truman Annex 

Flagler Avenue (CR-5A), White 
Street to Second Street 

C
2
 

Flagler Avenue (CR-5A), White 
Street to Second Street 

10,500 

Trumbo Point Annex and 
Truman Annex 

Flagler Avenue, Second Street to 
S. Roosevelt Boulevard 

B
2
 

Flagler Avenue, Second Street 
to S. Roosevelt Boulevard 

11,900 

Trumbo Point Annex and 
Truman Annex 

United Street, George Street to 
Whitehead Street 

D
1
 

United Street, 100 feet east of 
Royal Street 

5,700 
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Table 3.5-2 Existing Roadway Characteristics 
Representative NAS Key 

West Property LOS Roadway Segment LOS AADT Roadway Segment AADT
3
 

Trumbo Point Annex and 
Truman Annex 

Truman Street, Whitehead 
Street to Simonton Street 

D
2
 

Truman Street, Whitehead 
Street to Simonton Street 

9,300 

Trumbo Point Annex and 
Truman Annex 

Truman Street, Simonton Street 
to White Street 

F
2
 

Truman Street, Simonton 
Street to White Street 

16,800 

Trumbo Point Annex and 
Truman Annex 

Truman Street, White Street to 
Jose Marti Drive 

F
2
 

Truman Street, White Street 
to Jose Marti Drive 

16,800 

Boca Chica Field  N/A 

N/A 

From southbound US-1 to 
Saratoga Avenue 

450 

From northbound US-1 to 
Saratoga Avenue 

1,400 

Boca Chica Field and 
Geiger Key 

US-1 from Stock Island to 
Marathon  

C
1
 

SR-5/US-1, 200 feet north of 
Shark Channel Bridge 

20,500 

SR-5/US-1, 400 feet north of 
Boca Chica Channel 

25,500 

Geiger Key CR-941/Boca Chica Rd, US-1 to 
Boundary Lane 

B
2
 

CR-941/Boca Chica Rd, US-1 
to Boundary Lane 

2,900 

Sources: 
1
Key West DOT 2010 

 
2
 Monroe County 2010b 

 
3
 Florida DOT 2010 

Notes: US- = U.S. Route; SR = State Route; CR = County Route 

Circulation within NAS Key West properties is adequate and traffic volumes are low. Boca Chica Field is 

the only site that has defined circulation in a gridiron pattern. Circulation at Truman Annex is not well-

defined, and Trumbo Point Annex has two main roads with roundabout access between the residential 

and industrial areas. The City of Key West has four public bus routes around Key West and Stock Island 

and one public bus route that spans from Key West to Marathon, which includes a stop near the 

entrance of NAS Key West at Boca Chica Field. Not all bus routes around Key West have convenient 

stops near the NAS Key West sites (NAVFAC 2011). 
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Figure 3.5-1 Transportation System in NAS Key West Vicinity 
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 INFRASTRUCTURE 3.6

Infrastructure refers to the system of public works, such as utilities, that provides the underlying 

framework for a community or installation. Public works infrastructure components to be discussed in 

this EIS include electrical distribution systems, potable water, sanitary sewer, oily wastewater collection 

systems, storm drainage collection, and solid waste disposal. Infrastructure related to ground traffic and 

transportation is addressed in Section 3.5 and Hazardous Materials and Waste are addressed in Section 

3.12. The affected environment for public works infrastructure includes NAS Key West and the City of 

Key West (as applicable). 

 Electrical Distribution 3.6.1

Keys Energy Services (KEYS) is the sole electricity provider to nearly 28,000 customers in the Lower 

Florida Keys (south of the Seven Mile Bridge to Key West). Originally known as City Electric System, KEYS 

was purchased by the City of Key West in 1943 and is governed by a group of five elected Utility Board 

members responsible for representing KEYS customers’ interest in their municipal electric utility. While 

power was initially generated locally, KEYS connected into the mainland power grid in 1987 via a 61-mile 

138-kilovolt transmission line. This connection includes transmission lines along U.S. Route 1 that are 

within the APZ I. Although it is inconsistent with current AICUZ land use compatibility guidelines for a 

transmission line to be located within APZ I (see Table G-2 in Appendix G.), extensive coordination 

between the Navy, FAA, and KEYS occurred in the design and construction of the transmission line. 

Within the APZ, the height of the line and poles were lowered to meet FAA minimum height 

requirements.  

KEYS presently receives nearly all of its power through the more cost-effective mainland transmission 

line, only relying on local power generation as a back-up in emergency situations. Between October 

2009 and September 2010, total power consumption by KEYS customers was 707,830 megawatt hours 

(Mwh) (Wetzler 2011).  

The Navy owns and maintains its own electrical distribution facilities, which are supplied with power 

from KEYS in support of operations at NAS Key West. Between October 2009 and September 2010, total 

power consumption by all NAS Key West properties was 64,149 Mwh (Wetzler 2011), or approximately 

9 percent of the total power supplied by KEYS to its customers. Boca Chica Field accounts for 

approximately 14,200 Mwh annually, or 22 percent of the total NAS Key West annual power 

consumption (Ruzich 2011). 

 Potable Water 3.6.2

Created in 1937 by special legislation of the State of Florida, the Florida Keys Aqueduct Authority (FKAA) 

is the sole provider of potable water to all of the Florida Keys and Key West. Water extracted from the 

Biscayne Aquifer in Southwest Dade County, Florida is supplied to more than 44,000 customers via a 

130-mile transmission line and nearly 650 miles of smaller distribution pipelines. The FKAA uses 800-

horsepower electric motors, as well as booster pump stations in Key Largo, Long Key, Marathon, Ramrod 

Key, and Stock Island, to maintain a maximum pressure of 250 pounds per square inch throughout the 

130-mile run of the main transmission line. In the event of an emergency or power outage, FKAA relies 
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on two 1,000-horsepower diesel pumps and 45,000 gallons of stored fuel, capable of supplying water to 

the Florida Keys and Key West for an extended period of time. Water storage tanks on Stock Island and 

Key West hold enough water for 7 days without water service from the municipal supply.  

The FKAA supplies potable water to all Navy facilities within NAS Key West via a FKAA owned and 

operated pumping station. Current potable water demand for all NAS Key West properties is 

approximately 0.7 million gallons per day (mgd), which is well below the  2.4 mgd allotted to the Navy by 

a 1976 agreement for transfer of the system from the Navy to FKAA (NAVFAC 2011; Ruzich 2011). Water 

supplying Boca Chica Field is drawn directly from the aqueduct at the Air Station by FKAA owned and 

operated hydro-pneumatic pumps and stored in several tanks with a total capacity of 2.5 mgd. Water 

drawn from the aqueduct at Boca Chica Field is used to satisfy the present airfield demand of 0.1 mgd 

(Ruzich 2011). 

 Sanitary Sewer 3.6.3

Sanitary sewer services for Key West are handled by the Southernmost Water Treatment Plant (SWTP), 

operated by Operations Management International by way of a contract with the City of Key West. 

Wastewater is pumped through 57 miles of sewage collection pipelines and 24 lift stations to the 

extended aeration biological nutrient removal wastewater treatment plant, which has a treatment 

capacity of 10 mgd. Once treated, the water is discharged 3,000 ft below ground into a limestone rock 

formation through a system of deep-injection wells, in order to protect the quality of nearshore waters 

(SWTP 2011).  

Wastewater from the Truman Annex is discharged to the municipal sanitary sewer system, making the 

Navy the single largest wastewater customer of the SWTP, with up to 23 percent capacity rights at the 

plant. Wastewater discharge from Boca Chica Field is treated by a Navy owned and operated 

wastewater treatment plant (WWTP). The Boca Chica plant is currently permitted to treat 0.4 mgd and 

current daily treatment demand is at approximately 25 percent of that capacity. Once treated, effluent 

from the Boca Chica treatment plant is discharged through six shallow injection wells at the plant site 

(Ruzich 2011). 

 Oily Wastewater Collection 3.6.4

Oily wastewater is generated at NAS Key West by vehicle and aircraft washing and maintenance 

operations. There are five oil water separators (OWS) in place at Boca Chica Field, which are connected 

to the Navy owned and operated WWTP: Public Works Wash Rack (OWS-318), Public Works Equipment 

(OWS-443), Aircraft Wash Rack Building 981 (OWS-981), and Hangar #986 (OWS-986) and Truck Fill 

Stand (former Building A-902) (Barham 2011a).  

 Storm Drainage Collection 3.6.5

Due to low elevations, minimal grades, and a high water table, flooding during rain events is a problem 

throughout the Key West area. Stormwater management issues are increasingly threatening the water 

quality of the bays and estuaries, as well as the coral beds of the FKNMS (NAVFAC 2011). See “Chapter 

5.0, Cumulative Effects” for further discussion of City of Key West stormwater management issues and 

management plans. 
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Stormwater runoff on Boca Chica Field is handled through a system of stormwater conveyances that 

drain into natural areas, wetland areas, and stormwater ponds prior to discharging to surrounding water 

bodies. This provides natural storage which results in increased retention times and functions to 

minimize stormwater and sedimentation impacts to surrounding surface water bodies. While the 

minimal elevation and flat topography of the area hinder stormwater drainage and treatment, recent 

drainage restoration activities (described in the EIS for the Restoration of Clear Zones and Stormwater 

Drainage Systems at Boca Chica Field) will continue to result in an overall improvement to airfield 

drainage (DON 2007). 

 Solid Waste Disposal 3.6.6

Solid waste created in the City of Key West, including NAS Key West, is collected and taken to the City 

Transfer Station on Rockland Key. Once processed, the solid waste collected at the transfer station is 

transported to a Waste to Energy Facility in Broward County, Florida through a contract that Monroe 

County has with Waste Management of Florida, Inc. The City of Key West is in the process of developing 

a Solid Waste Master Plan to help create a pathway towards a zero-waste community (City of Key West 

2011b). 
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 SOCIOECONOMICS, ENVIRONMENTAL JUSTICE, AND PROTECTION OF CHILDREN 3.7

The study area for socioeconomic resources includes Monroe County, the City of Key West, and NAS Key 

West. This section addresses population, employment, income, and housing characteristics of the study 

area. This section also assesses environmental justice and protection of children. 

 Socioeconomics 3.7.1

3.7.1.1 Population 

The 2010 population in the City of Key West and Monroe County were 24,649 and 73,090, respectively 

(see Table 3.7-1). Both the City of Key West and Monroe County show a decline in population between 

2000 and 2010, with the population of the City of Key West decreasing 3.3 percent and the population 

of Monroe County decreasing 8.2 percent. The population in the State of Florida grew by 17.6 percent 

over the same time period. Monroe County’s population is projected to grow approximately 5 percent 

from 2010 to 2020, compared to the projected 13 percent growth rate for the state (U.S. Census Bureau 

2011b, 2011c; Florida Office of Economic and Demographic Research 2011). The military and civilian 

workforce population at NAS Key West in FY 2010 totaled 3,053, which includes 1,598 active duty 

military personnel, 12 reservists, and 1,443 civilian personnel. The active duty transient population is 

1,060 with approximately 12,000 personnel visiting NAS Key West on an annual basis. There are 2,397 

dependents (spouses and children) of military personnel and NAS Key West serves approximately 2,500 

retired personnel and their dependents (NAVFAC 2011). 

Table 3.7-1 Study Area Population and Population Trends 

Jurisdiction 2000 2010 
Growth Rate 2000-

2010 (Percent) 
2020 

Projection 
Growth Rate 2010-2020 

(Percent) 

City of Key West 25,478 24,649 -3.3 NA - 

Monroe County 79,589 73,090 -8.2 76,868 5.2 

Florida 15,982,378 18,801,310 17.6 21,246,926 13.0 
Sources:  U.S. Census Bureau 2011b, 2011c; Florida Office of Economic and Demographic Research 2011 
Note: NA = not available 

3.7.1.2 Employment and Income 

Total employment in Monroe County was approximately 38,600 in 2009. County employment by 

industry is shown in Table 3.7-2. The industries that employ the greatest number of people included 

leisure and hospitality (19.3 percent), retail trade (13.6 percent), educational and health services (10.7 

percent), professional and business services (10.5 percent), construction (9.5 percent), and finance, 

insurance, and real estate (9.2 percent) (U.S. Census Bureau 2011a). 
 

Table 3.7-2 Study Area Employment, 2009 
Industry Monroe County Percent 

Leisure and Hospitality 7,466 19.3 

Retail Trade 5,238 13.6 

Educational and Health Services 4,128 10.7 

Professional and Business Services 4,053 10.5 

Construction 3,676 9.5 

Finance, Insurance, Real Estate 3,537 9.2 

Government 3,127 8.1 
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Table 3.7-2 Study Area Employment, 2009 
Industry Monroe County Percent 

Transportation, Warehousing, 
Utilities 2,818 7.3 

Other Services 1,655 4.3 

Manufacturing 1,056 2.7 

Agriculture, Forestry, Fishing, 
Hunting, Mining 779 2.0 

Wholesale Trade 620 1.6 

Information 462 1.2 

Total 38,615 100 
Source: U.S. Census Bureau 2011a 

Total personal income in Monroe County increased by 13.8 percent from 2005 to 2009 (Table 3.7-3). Per 

capita income also increased from 2005 to 2009 by 18.4 percent. Total personal income grew at a 

slightly lower rate in Monroe County than for the state as a whole, while Monroe County per capita 

income increased by almost twice the state rate (U.S. Department of Commerce 2011). 

Table 3.7-3 Study Area Personal and Per Capita Income 

Jurisdiction 
2005 Personal 
Income

1
 ($000) 

2009 Personal 
Income

1
 ($000) 

Percent 
Increase 

2005-2009 

2005 Per 
Capita 

Income ($)
1
 

2009 Per 
Capita 

Income ($)
1
 

Percent 
Increase 

2005-2009 

Monroe County 3,868,332 4,402,566 13.8 50,809 60,173 18.4 

Florida 633,192,675 722,328,176 14.1 35,605 38,965 9.4 
Source: U.S. Department of Commerce 2011 
Notes:

 1 
Not adjusted for inflation. 

NAS Key West employs approximately 3,000 military and civilian personnel (not all categorized as 

government personnel by the U.S. Census Bureau) with annual average earnings of $82,800 (Haas 

Center 2011). Payrolls, procurement contracts, and base expenditures at NAS Key West resulted in 

approximately 2,000 additional indirect jobs with labor income of nearly $110 million and total induced 

output (payroll and expenditures [operating and capital improvement costs]) of approximately $75 

million in 2009 (Wilbur Smith Associates 2010). Between April 2009 and March 2010, there were 

approximately 90,000 man days associated with the 94 units that traveled to NAS Key West with one or 

more aircraft for training (NAS Key West 2010a and NAS Key West 2009a). Depending on the season and 

whether visiting personnel are housed on- or off-Station, an estimated $60 to $270 is spent per person 

per day by visiting squadron personnel (NAS Key West 2008b). 

Unemployment rates in the study area have decreased dramatically over the last few years (Table 3.7-

4), decreasing 20 percent in the City of Key West and almost 14 percent in Monroe County. Both the City 

of Key West and Monroe County have unemployment rates lower than the state (Key West Chamber of 

Commerce 2012). 
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Table 3.7-4 Study Area Unemployment Rates1 

Jurisdiction 
2010 

(Percent) 
2011

2 

(Percent) 
Change 2010-2011 

(Percent) 

City of Key West 7.5 6.0 -20 

Monroe County 8.0 6.9 -13.8 

Florida 11.5 11.0 -4.3 
Source:  Key West Chamber of Commerce 2011 
Notes:  

1 
Not seasonally adjusted.

 

2 
Reflects February 2011 data. 

3.7.1.3 Housing 

There are approximately 14,100 housing units in the City of Key West and 52,700 housing units in 

Monroe County (Table 3.7-5). The vacancy rates in Key West and Monroe County (22.5 and 38.2 

percent, respectively) are higher than for Florida (17.5 percent). Both the City of Key West and Monroe 

County have higher percentages of renters (58.6 and 43.3 percent, respectively) in occupied housing 

units than does the state (32.6 percent) (U.S. Census Bureau 2011c). It is important to note for this EIS 

that the Census Bureau counts nontraditional living quarters, such as boats, RVs, and tents, to be 

housing units only if someone is living in them and they are either the occupant’s usual residence or the 

occupant has no usual residence elsewhere (a vacant RV in front of a primary residence is not 

considered a housing unit) (U.S. Census Bureau 2011e). The 2010 Census counted boats as housing units 

for those live-aboard families in the Key West area, mostly off the shores of Stock Island.  

Table 3.7-5 Study Area Housing Units, 2010 

Jurisdiction 
Housing 

Units 
Percent 
Vacant 

Occupied Housing Units 

Total Percent Owner Percent Renter 

City of Key West  14,107 22.5 10,929 41.4 58.6 

Monroe County 52,764 38.2 32,629 56.7 43.3 

Florida 8,989,580 17.5 7,420,802 67.4 32.6 
Source: U.S. Census Bureau 2011c 

Through a public-private venture with Balfour Beatty Communities, NAS Key West has 889 housing units 

located at five separate locations, not including units that are currently uninhabitable. These family 

housing units are distributed through five NAS Key West properties: Sigsbee Park (526 units), Trumbo 

Point (106 units), Peary Court (164 units), Truman Annex (91 units), and the Navy Branch Medical Clinic 

(2 units) (Chase 2011). In addition, there are 120 beds for permanent party bachelor personnel provided 

in barracks facilities located at the Truman Annex property. To accommodate visiting personnel, there 

are a total of 822 beds in 700 rooms in visitor quarters at three NAS Key West properties: Boca Chica, 

Truman Annex, and Trumbo Point Annex (NAVFAC 2011).  

 Environmental Justice and Protection of Children 3.7.2

3.7.2.1 Environmental Justice 

On February 11, 1994, President Clinton signed EO 12898, Federal Actions to Address Environmental 

Justice in Minority and Low-Income Populations. It requires federal agencies to identify and avoid 

disproportionate impacts on minority populations, including Native Americans, or low-income 

communities. This section identifies minority or low-income communities that could be affected by the 

proposed project. A minority population is identified where either: 1) the minority population of the 
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affected area exceeds 50 percent or 2) the minority population percentage of the affected area is 

meaningfully greater than the minority population percentage in the appropriate community of 

comparison. Low-income populations are identified where a meaningfully greater portion of the 

population is living below the poverty level threshold as compared to the appropriate community of 

comparison (CEQ 1997). Monroe County serves as the community of comparison since it is the next 

largest geographic area that encompasses the study area.  

The total minority population is calculated as the percent of the population that is categorized in one of 

six racial categories and those of Hispanic or Latino origin (without double counting those who report 

two or more races/origins) (CEQ 1997). The low-income population is calculated using data from the 

2000 census as individuals with incomes below the poverty level in 2009. Table 3.7-6 presents the 2010 

census data on the total minority and 2000 census data on low-income population for the study area.  

Table 3.7-6 Minority and Low-Income Population in the Study Area 

Jurisdiction 
Total 

Population 
Minority 

Population 
Percent 

Minority 
All Income 

Levels
1
 

Low-Income 
Population 

Percent Low-
Income 

City of Key West 25,480 7,335 28.8 24,757 2,535 10.2 

Monroe County 79,589 18,062 22.7 78,371 7,977 10.2 

Florida 15,982,378 5,525,920 34.6 15,605,367 1,952,629 12.5 
Source:  U.S. Census Bureau 2011c 
Notes: 

1 
Includes all individual for whom poverty status is determined.  

3.7.2.2 Protection of Children 

In April 1997, President Clinton signed EO 13045, Protection of Children from Environmental Health Risks 

and Safety Risks. This EO requires federal agencies to identify, assess, and address disproportionate 

environmental health and safety risks to children from federal actions. As noted in Section 3.1.2.4 and 

detailed in Appendix E, research suggests that environments with sustained high background noise can 

have variable effects, including effects on learning and cognitive abilities and various noise-related 

physiological changes. Physiological effects in children exposed to aircraft noise and the potential for 

health effects have been the focus of limited investigation.  

Table 3.7-7 presents the 2010 census data for the population under the age of 18 within the study area.    

Table 3.7-7 Population Under Age 18  in the Study Area 

Jurisdiction 
Total Population for which 

Age was Determined 
Population Under Age 

18 
Percent of Population Under 

Age 18 

City of Key West 24,649 3,577 14.5 

Monroe County 73,000 11,001 15.1 

Florida 18,801,310 4,002,091 21.3 
Source:  U.S. Census Bureau 2011g 
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 CULTURAL RESOURCES 3.8

 Methodology 3.8.1

For the purposes of this study, cultural resources include archaeological resources, architectural 

resources, and traditional cultural properties that qualify as historic properties. For definition of these 

terms, please see the Glossary at Appendix J. From the standpoint of legal compliance, the Navy need 

only consider those cultural resources that qualify as “historic properties” eligible for or listed on the 

National Register of Historic Places (NRHP or National Register). 

The management of cultural resources at NAS Key West is guided by the Integrated Cultural Resource 

Management Plan for Naval Air Station Key West 2003-2008 (ICRMP) (USACE 2003). The ICRMP provides 

guidance and establishes standard operating procedures for the management of historic properties on 

the Air Station in compliance with Sections 106 and 110 of the National Historic Preservation Act, other 

federal laws, and DOD and Navy instructions and policies on the management of cultural resources. 

Section 106 of the National Historic Preservation Act, as implemented by 36 CFR Part 800, requires 

federal agencies to consider the effects of their actions on historic properties before undertaking a 

project. A historic property is defined as any building, site, structure, object, or district that is included 

in, or eligible for inclusion in, the NRHP. The NRHP is the official inventory of the Nation’s historic 

properties. The NRHP also includes National Historic Landmarks. In consideration of 36 CFR Part 800, 

federal agencies are required to initiate consultation with the State Historic Preservation Officer (SHPO) 

and interested parties to define the proposed action, its potential effects on significant cultural 

resources, and the means to avoid, minimize, or mitigate effects on historic properties.  

The APE for traditional cultural properties and architectural resources includes the areas that lie within 

the Noise Zones 2 and 3 (see Section 3.1 and Figure 3.1-1). The action alternatives do not include any 

areas of ground disturbance, as only interior renovations of existing airfield facilities would be required 

to implement Alternative 1 or Alternative 2. Because there would be no ground disturbance associated 

with either action alternative, archaeological resources are not included in the scope of the analysis of 

the EIS. 

 Historic Context 3.8.2

The local prehistoric chronology is divided into three major components: the Paleo-Indian period, 

Archaic period, and Glades period. The Paleo-Indian period dates from approximately 12,000 to 

6,500 B.C. and corresponds with the terminal Pleistocene. Megafaunal remains from this period have 

been recovered from areas around southern Florida sinkholes, such as Little Salt Spring; they provide 

information on the types of animals being hunted during this period. By the Archaic period (6,500 to 500 

B.C.), which corresponds to the Early Holocene, there was an increased dependence on marine 

resources. Large shell middens are located throughout Florida. Few Archaic sites have been identified in 

southern Florida. The Archaic period was followed by the Glades period (500 B.C. to 1,500 A.D.). The 

cultures that occupied southern Florida and the Keys in the Glades period evolved into tribal groups just 

prior to European contact. Predecessors of the Calusa and Tequesta tribes lived along the rivers and 

streams of coastal Florida and utilized resources of the Everglades and Lake Okeechobee, as well as the 
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ocean. Following discovery of the Keys by the Spanish in the late 1400s and early 1500s, the tribes of the 

area came into contact with Europeans and populations were decimated by diseases and conflicts 

(USACE 2003).  

Attempts by the French, English, and Spanish to colonize Florida had mixed results through the 17th and 

18th centuries. Spain regained control of Florida in the 1783 Treaty of Paris; however, little was done 

with the Keys until the early 1800s, when the town of Key West was established. Attempts were soon 

made by the U.S. government to gain control of Florida and it became the 27th state on 3 March 1845 

(Florida Division of Historical Resources 2011). During this period, forcible removal of Native American 

peoples was conducted. Native tribes and later arrivals, such as the Seminoles, were removed by the 

U.S. government. Conflicts between the U.S. and natives led to a series of Seminole wars that ended 

with the deaths, removal, or relocation of most of the Seminole peoples (USACE 2003). 

Florida’s large slave population led to pro-secessionist feelings at the beginning of the Civil War and the 

state seceded from the Union in January 1861 (Florida Division of Historical Resources 2011). A prime 

goal of Confederate troops in Florida was to protect Fort Zachary Taylor on Key West. Although Florida 

troops contributed to the war, no major battles were fought in Florida. Following the war, settlements 

on Key West and the other keys began to increase. Many residents made their living by fishing, as well 

as wrecking, sponging, cigar making, and turtling. Cigar making continued to increase in importance and 

by 1890 more than 200 factories were producing cigars in Key West alone (USACE 2003).  

In 1898, the explosion of the Maine in Havana Harbor led the U.S. to declare war on Spain. With the 

proximity of Key West to Cuba, defenses were placed around the island and the entire U.S. Atlantic Fleet 

was based at Key West. These defenses were not used during the war but Key West was established as a 

base for military presence in southern Florida (USACE 2003).  

Development of the Keys continued into the beginning of the 20th century and increased with the 

construction of the railroad. Built between 1905 and 1912 by New York entrepreneur Henry Flagler, the 

rail line helped to connect the Keys to the mainland and to develop new communities along its length. 

The tourist trade, which had begun as early as the 1870s, was a major economic boom for Florida and 

the Keys. By the end of World War I, Florida was a popular vacation destination and a magnet for 

developers who drained the swamps for new developments (Florida Division of Historical Resources 

2011).  

As first noted in Section 1.4, NAS Key West was established at its present location on Boca Chica Key 

during World War II (1941 to 1945). During the war, the Air Station was used to train carrier pilots and 

housed 4,000 personnel; nearby Saddlebunch Key was used as a practice bombing range. During the 

Cuban missile crisis (1962), operational and reconnaissance flights were flown from the Air Station in 

support of the blockade around Cuba. After the Cuban missile crisis, permanent missile sites were 

constructed at various locations around the Air Station and alert aircraft were maintained at the airfield. 

Although much of the military presence in the Lower Keys was dis-established in the late 1970s, a 

decision was made to keep NAS Key West as a fully operational Naval Air Station in March 1979 (USACE 

2003). In modern years, NAS Key West has been a home base to various squadrons and squadron 

detachments routinely utilized by units that detach to NAS Key West for aviation training at the airfield 
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and offshore range complex, and the Air Station has served important roles in support of operations in 

South America and for disaster assistance and other world events. 

 Traditional Cultural Properties 3.8.3

No traditional cultural properties have been identified within the Boca Chica Airfield. During 

development of the NAS Key West ICRMP, consultation with the Miccosukee Tribe of Indians of Florida 

was completed by the Navy. The tribal representatives identified potential Native American cultural 

materials located within Boca Chica Key, but did not indicate the possibility of a traditional cultural 

property (USACE 2003).  

 Architectural Resources 3.8.4

Architectural surveys were conducted at NAS Key West facilities in 1989 and three different times in the 

1990s to determine the presence of NRHP-eligible architectural resources. As a result of the surveys, 17 

architectural resources at NAS Key West have been determined eligible for inclusion in the NRHP. Only 

one of these resources, the Hawk Missile Site, is in the APE. The Hawk Missile Site was constructed in 

the 1960s as an anti-aircraft facility during the Cold War (USACE 2003). All other NRHP-eligible 

properties are on Fleming Key or Key West. 

No NRHP-listed properties are located at Boca Chica Key or the surrounding keys. 
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 GEOLOGY, TOPOGRAPHY, AND SOILS 3.9

Geological resources are defined as the topography, geology, and soils of a given area. The geology of an 

area includes bedrock materials and mineral deposits. Topography describes the physical surface 

characteristics of the land such as slope, elevation, and general surface features. Soil refers to 

unconsolidated earthen materials overlying bedrock or other parent material and is described in this EIS 

in terms of drainage, erosion, and flooding potential. The affected environment for this resource is 

limited to lands disturbed by infrastructure upgrades. 

 Geology 3.9.1

Boca Chica is located in the Lower Florida Keys, which are part of the Gold Coast-Florida Bay District. 

This area is also referred to as the southern zone of the coastal lowlands, or the Florida Plateau. The 

Lower Florida Keys are composed of Miami oolite, which consists mainly of calcium carbonate, but may 

also contain shell fragments and sand. The Miami oolite is underlain by Key Largo Limestone that 

formed during the Pleistocene era. The Key Largo Limestone is mainly composed of the cemented 

remains of ancient coral reefs; however, the limestone may also contain fossils from other types of 

ancient animal and plant matter that were cemented together with the ancient coral. Consolidated and 

unconsolidated sediments that were deposited before the Pleistocene era underlie the Key Largo 

Limestone (NAVFAC 2007b). The gradual subsidence of land has been estimated at about 0.1 cm per 

year in Florida (Vacher and Quinn 1997). 

 Topography 3.9.2

The topography on Boca Chica is generally flat with elevations throughout the island only varying 

slightly. Elevations on Boca Chica range from 2 ft below msl to 6 ft above msl. The highest elevations on 

Boca Chica occur on the runways of the airfield, while large interior areas of the island have elevations 

ranging from 0 to 2 ft below msl (NAVFAC 2007b). 

 Soils 3.9.3

Boca Chica is composed of soils from six separate series. One of these soils, Udorthents, Urban land 

complex, occurs in areas that are graded and filled. These areas are normally paved or used for building 

construction. The other five series that occur on Boca Chica are Matecumbe muck, Islamorada muck, 

Key Largo muck, Cudjoe marl, and Saddlebunch marl. All of these series have slopes between zero and 

one percent. Islamorada muck, Key Largo muck, and Cudjoe marl are tidal, hydric soils. Islamorada muck 

and Key Largo muck are deep soils, while the remaining three are shallow. Matecumbe muck is 

moderately well drained, Saddlebunch marl is somewhat poorly drained, Cudjoe marl is poorly drained, 

and Key Largo muck and Islamorada muck are very poorly drained (NAVFAC 2007b). 
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 WATER RESOURCES 3.10

Water resources include surface water, stormwater, groundwater, wetlands, and floodplains. The APE 

for this resource is limited to lands disturbed by infrastructure upgrades and potentially affected by 

aircraft maintenance and operations. 

Waters of the U.S. are protected under Section 404 of the Clean Water Act (CWA) of 1972. The CWA 

defines waters as surface waters, rivers, lakes, estuaries, coastal waters, and wetlands. As part of CWA 

requirements, surface waters are required to be classified according to designated uses. In the State of 

Florida, surface waters have five distinct classifications as set forth by 62-302.400 of the Florida 

Administrative Code (F.A.C.) Section 303 of the CWA deals with impaired waters or waters that cannot 

meet their intended uses or state designated functions.  

Groundwater is a shared resource that typically spans many local governmental jurisdictions. The 

principal federal regulation concerning the protection of groundwater is the Safe Drinking Water Act of 

1974. This act was set forth to protect the nation’s public water supplies, including groundwater in areas 

where it is the main potable water source. 

Wetlands are defined as areas that are inundated with surface or groundwater at a frequency or 

duration to allow the support of vegetation that requires saturated soil conditions. Wetlands are 

afforded protection by Section 404 of the CWA and are regulated by the USACE, which is the permitting 

authority for any necessary filling or alteration of wetlands.  

Floodplains are low, relatively flat areas adjoining inland and coastal waters. Executive Order 11988, 

Floodplain Management, instructs federal agencies to consider the risks, danger, and potential impacts 

from locating projects within floodplains. The EO states that in instances where alternatives are 

impractical, the agency must minimize harm to or within the floodplain and take appropriate steps to 

notify the public of the action or project. 

 Surface Water 3.10.1

NAS Key West is located within the Florida Bay-Florida Keys watershed that encompasses approximately 

2,043 square miles. Due to geology and topography, rainfall events have not created extensive natural 

drainage systems within the Florida Keys and major freshwater surface waters do not exist at NAS Key 

West. The primary receiving waters for the Florida Keys are the Gulf of Mexico and the Atlantic Ocean, 

with smaller lagoons, creeks, and channels also receiving water. The Florida Keys receive an average 

rainfall of 38.5 inches per year. Rainfall is generally carried to the surrounding tidal waters by overland 

flow or storm drains. Much of the rainfall also percolates directly into the underlying porous limestone 

(NAVFAC 2007b). 

NAS Key West property accounts for approximately 27 miles of shoreline that is adjacent to the FKNMS. 

Tidal range throughout the Keys is low, with a mean tidal range of 1.3 ft and a spring tide range of 1.6 ft. 

Due to low elevations, tidal surge must be considered during the design phase of projects at NAS Key 

West (NAVFAC 2007b). Waters off the coast of NAS Key West are an important resource to the area, 

providing many recreational activities and generating tourist income. 
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Surface water quality is an important issue within the study area, as the waters surrounding the Florida 

Keys have been designated Class III, Outstanding Florida Waters (62-302.400 F.A.C.). This designation 

essentially prohibits any activities that would significantly diminish the ambient water quality. Because 

of the Outstanding Florida Water designation, direct water discharges of pollutants have either been 

eliminated or are being phased out. Water quality degradation is primarily a product of stormwater 

runoff, improper wastewater treatment, marinas improperly disposing of boater generated waste, 

landfill sites, hazardous material spills, pesticides and herbicides, and other external influences. NAS Key 

West is regulated by USEPA’s National Pollutant Discharge Elimination System (NPDES) and Stormwater 

Multi Sector General Permit (MSGP) for use in the State of Florida. Under the MSGP permit, NAS Key 

West was required to develop a Stormwater Pollution Prevention Plan (SWPPP) that is updated annually 

(NAVFAC 2007b). The three main components of the SWPPP are stormwater monitoring, best 

management practice (BMP) implementation, and site compliance evaluations.  

 Groundwater 3.10.2

Groundwater is contained in two major aquifers that underlie the Florida Keys, the Biscayne Aquifer 

(also referred to as the Surficial Aquifer) and the Floridian Aquifer. The Biscayne Aquifer is the primary 

system and is one of the most productive and permeable aquifers in the world, due to the geology of 

the Keys. However, the Biscayne Aquifer is only capable of providing non-potable water due to excessive 

chloride concentrations. The freshwater lens averages 5 ft below the central western half of Key West 

and contains approximately 20 to 30 million gallons of freshwater. The lens is subject to saltwater 

intrusion from the porous Key Largo limestone that underlies the Miami oolite limestone that makes up 

Key West Island (NAVFAC 2007b). There are no known potable artesian water sources in Key West. 

 Wetlands 3.10.3

The Florida Keys have a variety of wetland communities, including freshwater wetlands, depression 

wetlands, brackish swamps, mangrove swamps, seagrass beds, and hypersaline swamps and marshes. At 

NAS Key West, there are two categories of wetlands: coastal wetlands and freshwater wetlands. Coastal 

wetlands include mangrove forest, scrub mangroves, grassy salt marsh, and low salt marsh. Freshwater 

wetlands include freshwater marsh and freshwater hardwoods. The locations of these vegetative 

communities can be seen in Figure 3.11-1, in “Biological Resources” (Section 3.11). 

Wetland communities at NAS Key West and in the Florida Keys have been identified through a joint 

program of the USEPA and the USACE, in cooperation with the USFWS, South Florida Water 

Management District, Florida Fish and Wildlife Conservation Commission, Florida Marine Research 

Institute, and Monroe County. This program, known as the Florida Keys Advance Identification of 

Wetlands Program, has created an inventory and map of wetlands in the Keys using GIS and photo 

interpretation of aerial imagery (NAVFAC 2007b). Wetlands at NAS Key West have not been delineated 

using the USACE 1989 Wetland Delineation Manual so there are no reliable wetland acreages associated 

with NAS Key West properties. Occasionally, NAS Key West undertakes an action to maintain or 

renovate existing facilities that may require wetland permitting. If it is determined that wetland impacts 

would occur from a planned activity, mitigation in the form of wetland creation, restoration, or 

enhancement of previously degraded wetlands may occur based on permitting requirements. 
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 Floodplains 3.10.4

The Federal Emergency Management Agency (FEMA) defines floodplains as relatively flat, low-lying 

areas adjoining inland and coastal waters that have a 1 percent or greater chance of flooding in any 

given year. Elevations on Boca Chica Field range from 2 ft below msl to 6 ft above msl, with the average 

being approximately 4 to 5 ft above msl. The highest elevations on Boca Chica occur on the runways of 

the airfield, while large interior areas of the island have elevations ranging from 0 to 2 ft below msl. The 

100-year and 500-year tidal storm surges are 8 ft above msl and 12 ft above msl, respectively. Since the 

elevation on Boca Chica Field ranges from 2 ft below msl to 6 ft above msl, the entire area is located 

within a designated 100-year and 500-year tidal storm surge area. The potential for strong currents and 

wave action compounds the flood hazard and areas are subject to flooding from lesser storm surges 

about once every 15 years (NAVFAC 2007b). 



 NAS Key West Airfield Operations Final Environmental Impact Statement 

3.0 Affected Environment  3-69 
July 2013   

 BIOLOGICAL RESOURCES 3.11

Biological resources include living, native, or naturalized plant and animal species and the natural 

communities where they occur. For purposes of this EIS, biological resources include terrestrial and 

marine resources. Terrestrial and marine natural communities are divided into four major categories: 

vegetation, wetlands, wildlife, and threatened or endangered species. For this EIS, the discussion of 

the affected environment for vegetation and wetlands includes only those areas potentially subject to 

ground disturbance. Wetlands are subject to federal regulatory authority under Section 404 of the 

CWA; Section 10 of the Rivers and Harbors Act; and EO 1 1990, Protection of Wetlands. In addition, 

wetlands are regulated by the State of Florida in accordance with Chapter 373 Florida Statutes Part IV. 

Areas meeting the federal wetland definition are under the jurisdiction of the USACE. Federally 

threatened or endangered species are defined by USFWS and are protected under the federal ESA. 

State-listed endangered, threatened or special concern species are designated by FWC. For further 

definition of these terms, see the Glossary, at Appendix J. The study area for biological resources is 

primarily limited to areas affected by aircraft-generated noise. The area that would potentially be 

disturbed for infrastructure upgrades is within the highly developed airfield environment, devoid of 

vegetation or natural habitat where any wildlife present are passive visitors from nearby habitats. 

 Marine and Terrestrial Communities 3.11.1

Beach/Dune. Very little of this community type naturally occurs in the Florida Keys and even less on 

Navy property; there are only two small areas where it can be found, both on Boca Chica Key off the Old 

Boca Chica Coast Road. Beach/dune is a predominantly herbaceous community of wide-ranging coastal 

specialist plants on the vegetated upper beach and first dune above the beach (foredune). There are 

four small areas of this community with a sandy beach on Boca Chica Key, but none have well developed 

dunes or dune vegetation. Typical dune vegetation in this area contains railroad vine/beach morning 

glory (Ipomoea pes-caprae), sea lavender (Argusia gnaphalodes), and sea grape (Coccoloba uvifera). 

These species may also occupy the seaward face and crests of taller back-dunes or recent storm over-

wash plains where the sand is not stabilized by vegetation (NAVFAC 2007b; Florida Natural Areas 

Inventory [FNAI] 2010). 

Mangrove Swamps. Tidally influenced mangrove swamps occupy extensive coastal areas throughout the 

undeveloped portions of Boca Chica Field (1,354 acres; see Figure 3.11-1, “Mangroves” and “Scrub 

Mangrove”). Tidal swamp is a dense forest occurring along relatively flat, low wave energy, marine and 

estuarine shorelines. The dominant plants of tidal swamp are red mangrove (Rhizophora mangle), black 

mangrove (Avicennia germinans), white mangrove (Laguncularia racemosa), and buttonwood 

(Conocarpus erectus). The density and height of mangroves and the diversity of associated herbaceous 

species can vary considerably within a tidal swamp. Mangroves typically occur in dense stands but may 

be sparse, particularly in upper tidal reaches where tidal marsh species predominate. Mangroves may 

range from trees more than 80 ft tall to dwarf shrubs growing on solid limestone rock but most 

commonly exist at intermediate heights of 10 to 20 ft tall. Tidal swamps often exist with no understory; 

however, where shrubs, vines, and herbaceous species are present, they occur most commonly in 

openings and along swamp edges (NAVFAC 2007b; FNAI 2010). 



NAS Key West Airfield Operations Final Environmental Impact Statement  

3-70  3.0 Affected Environment 
  July 2013 

Salt Marsh and Buttonwood. Salt marsh and buttonwood wetlands are tidally influenced transitional 

wetlands, which lie landward of the mangrove fringe and seaward of the upland community (408 acres; 

see Figure 3.11-1). Two basic wetland communities occur within the transition zone in the Florida Keys. 

Salt marshes are the lower transitional wetlands, while buttonwood associations are generally higher 

transitional wetlands occurring between the salt marshes and the high upland habitats. The type of 

transitional association that develops in the Keys is a function of tide and topography. Salt marsh and 

buttonwood wetlands are less frequently flooded than mangrove forests. They provide valuable 

stormwater storage and wildlife habitat, as well as maintenance and improvement of water quality. Salt 

marshes are typified by salt-tolerant grasses and herbs and buttonwood wetlands are salt marshes that 

also feature buttonwood trees (NAVFAC 2007b; FNAI 2010). 

Freshwater Wetlands. On Boca Chica Field, small areas of freshwater marsh can be found in 

depressional swales and stormwater catch basins along the developed areas of the airfield (34 acres; see 

Figure 3.11-1, “Freshwater Marsh” and “Freshwater Hardwoods”). Sawgrass (Cladium jamaicense) and 

spike rush (Eleocharis sp.) are generally the dominant ground-level species in both types of freshwater 

wetlands on Boca Chica Field but freshwater hardwoods support a canopy of broadleaf trees and shrubs. 

Some areas are dominated by invasive exotic species such as Australian pine (Casuarina equisetifolia), 

Brazilian pepper (Schinus terebinthifolius), and white leadtree (Leucaena leucocephala) (NAVFAC 2007b; 

FNAI 2010). 

Upland Hammock Forest. Upland communities on Boca Chica Field include tropical hardwood hammock 

and ridge/hammock (65 acres; see Figure 3.11-1). Hammock canopy species include Jamaican dogwood 

(Piscidia piscipula), gumbo limbo (Bursera simaruba), poisonwood (Metopium toxiferum), buttonwood, 

sea grape, blolly (Guapira discolor), pigeon plum (Coccoloba diversifolia), black ironwood (Krugiodendron 

ferreum), inkwood (Exothea paniculata), and willow bustic (Sideroxylon salicifolium). Most of these 

species also make up the continuous understory, shrub, and groundcover layers, with the addition of 

randia (a genus of plants in the Rubiaceae Family), saffron plum (Sideroxylon celastrinum), and 

lancewood (Ocotea coriacea). Ridge/hammock communities are a subset of tropical hardwood 

hammocks and are essentially mounds of storm-blown material covered with hardwoods (NAVFAC 

2007b; FNAI 2010).  

Exotic Invasives. The Florida Natural Areas Inventory completed an exotic plant inventory for the Boca 

Chica Field property in 2005 (FNAI 2005). The survey documented 2,353 occurrences of 47 exotic and 

invasive plants totaling 66 acres on NAS Key West (see Figure 3.11-1). The most prevalent exotic invasive 

plants that were found include Australian pine, Brazilian pepper, latherleaf (Colubrina asiatica), white 

leadtree, sisal hemp (Agave sisalana), and melaleuca (Melaleuca quinquenervia); these species pose the 

greatest threat to natural areas on Boca Chica Field as they could invade and subsequently degrade 

these habitats. Eradication and control of these six species has been designated as a priority in the 

installation’s INRMP.  
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Figure 3.11-1 NAS Key West Marine and Terrestrial Communities 
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A second level of invasive and exotic species infestations worthy of noting includes Phoenix palms, 

seaside mahoe (Thespesia populnea), beach naupaka (Scaevola sericea), trumpet tree (Tabebuia 

heterophylla), umbrella tree (Schefflera actinophylla), bowstring hemp (Sansevieria hyacinthoides), life 

plant (Kalanchoe pinnata), sapodilla (Manilkara zapota), and oyster plant (Tradescantia spathacea) 

(NAVFAC 2007b; FNAI 2010). 

Landscaping. Maintained grass lawns and non-native landscape vegetation cover the pervious, 

maintained acreage at high use facility areas of the airfield. Non-native upland vegetation primarily 

consists of maintained grass lawns and ornamental plantings. Scattered trees are present on the 

property, most of which are Australian pine (NAVFAC 2007b; FNAI 2010).  

 Wildlife 3.11.2

Wildlife associated with beach/dune communities include six-lined racerunner (Cnemidophorus 

sexlineatus), American kestrel (Falco sparverius), red-winged blackbird (Agelaius phoeniceus), 

savannah sparrow (Passerculus sandwichensis), cotton mouse (Peromyscus gossypinus), raccoon 

(Procyon lotor), and a variety of wintering and migratory passerine and wading birds. Tidal swamp 

communities are typically inhabited by mangrove water snake (Nerodia clarkii compressicauda), 

brown pelican (Pelecanus occidentalis), white ibis (Eudocimus albus), osprey (Pandion halietus), prairie 

warbler (Dendroica discolor), mangrove cuckoo (Coccyzus minor), and a variety of fish species such as 

mangrove snapper (Lutjanus griseus), and mutton snapper (L.analis). The sparsely vegetated flat 

rocklands that occur along coastlines typically contain white crowned pigeon (Columba leucocephala), 

mangrove cuckoo, black whiskered vireo (Vireo altiloquus), osprey, and Cuban bat (Melitis melitis). 

All marine mammals potentially occurring within the study area are federally protected under the 

Marine Mammal Protection Act of 1972 (MMPA). The MMPA protects marine mammals and prohibits 

marine mammal “takes” unless a permit is secured from the National Marine Fisheries Service (NMFS). 

Many of the species found within the Gulf of Mexico are present within the study area and are 

included in Appendix H, Table H-2. Included in Table H-2 are six species protected under the ESA: 

sperm whale (Physeter macrocephalus), fin whale (Balaenoptera physalus), humpback whale 

(Megaptera novaeangliae), right whale (Eubalaena glacialis), sei whale (Balaenoptera borealis) and 

the Florida manatee (Trichechus manatus latirostris) (NAVFAC 2007b; DON 2009). Of these ESA-listed 

species, only the Florida manatee is likely to occur in the study area due to habitat preference. 

 Migratory Birds 3.11.3

The Migratory Bird Treaty Act (MBTA) of 1918 is the primary legislation in the U.S. established to 

conserve migratory birds. The MBTA prohibits taking, killing, or possessing migratory birds unless 

permitted by regulation. For military readiness activities, DOD installations are exempt from incidental 

taking of migratory birds, pursuant to a final 2007 rulemaking in accordance with Section 315 of the 

National Defense Authorization Act for FY 2003 (Public Law 107-314, 116 Stat. 2458). Congress defined 

military readiness activities as all training and operations of the U.S. Armed Forces that relate to combat 

and the adequate and realistic testing of military equipment, vehicles, weapons, and sensors for proper 

operation and suitability for combat use. However, if any of the Armed Forces determine that a 

proposed or an ongoing military readiness activity may result in a significant adverse effect on a 
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population of a migratory bird species, they must confer and cooperate with the USFWS to develop 

appropriate and reasonable conservation measures to minimize or mitigate identified significant 

adverse effects. An activity has a significant adverse effect if, over a reasonable period of time, it 

diminishes the capacity of a population of a migratory bird species to maintain genetic diversity, to 

reproduce, and to function effectively in its native ecosystem. 

The installation’s INRMP describes 132 species of birds as being observed onsite during surveys 

performed by Audubon Society members since 2000. Of these, all but three are on the USFWS list of 

MBTA-protected species. NAS Key West has an active BASH program and Bird Hazard Working Group. 

The intent of the BASH program is to reduce BASH occurrences at the Station by creating an integrated 

hazard abatement program through awareness, avoidance, monitoring, and actively controlling bird and 

animal population movements. The Bird Hazard Working Group is organized to implement and monitor 

the BASH Plan, as well as tasked with collecting, compiling and reviewing data on bird strikes, identifying 

and recommending actions to reduce hazards, recommending changes in operational procedures, and 

ensuring information is presented to aircrews.   

Management measures prescribed in the BASH Plan to reduce bird and wildlife strikes include 

vegetation control, water control, waste control, and bird control. Vegetation control measures include 

maintaining the height of grass on the airfield between 7 and 14 inches, controlling broad-leaf weeds, 

planting bare, non-vegetated areas with a non-bird/animal attracting ground cover, and removing 

dead/dying vegetation. Water control measures include maintaining drainage ditches, and eliminating 

standing water to the fullest extent possible. Waste control measures include frequently emptying 

garbage dumpsters near the airfield. Bird control measures include bird proofing buildings and hangars, 

controlling food sources (rodents and insects) to the fullest extent possible, and limiting bird access to 

hangars by closing hangar doors as often as possible. In addition to these management measures, Bird 

Watch Conditions Reports are issued to describe the conditions as severe, moderate, and low. The Bird 

Watch Conditions are posted to alert aircrews of the current conditions. NAS Key West uses the 

resources and expertise of the U.S. Department of Agriculture Animal and Plant Health Inspection 

Service’s Wildlife Services Program to help control birds and other wildlife that are potentially hazardous 

to aircraft. 

BASH incidents at NAS Key West have not been excessive, averaging approximately 7 to 10 reported 

strikes per year (see Section 3.3). Since species-specific records have been maintained at NAS Key West 

(beginning in 2008), bird species linked to a BASH incident have included the following (Backlund 2011): 
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 2 Yellow-crowned night herons (Nyctanassa violacea) 

 1 Great blue heron (Ardea herodias) 

 1 Great egret (Ardea alba) 

 1 Brown pelican  

 2 Double-crested cormorants (Phalacrocorax auritus) 

 1 White ibis  

 1 Short-billed dowitcher (Limnodromus griseus) 

 1 Least sandpiper (Calidris minutilla) 

 1 Semipalmated plover (Charadrius semipalmatus) 

 1 Upland sandpiper (Bartramia longicauda) 

 1 American coot (Fulica americana) 

 1 Laughing gull (Larus atricilla) 

 1 Killdeer (Charadrius vociferous) 

 1 American kestrel  

 1 Cooper’s hawk (Accipeter cooperii) 

 2 Turkey vultures (Cathartes aura) 

 1 Northern harrier (Circus cyaneus)  

 3 Peregrine falcons (Falco peregrinus) 

 2 Rock doves (Columba livia) 

 5 Barn swallows (Hirundo rustica) 

 1 Red-eyed vireo (Vireo olivaceous) 

 2 Swainson’s thrush (Catharus ustulatus) 

 

 Threatened and Endangered Species 3.11.4

The ESA and subsequent amendments provide for conservation of threatened and endangered species 

of animals and plants and the habitats in which they are found. The DON ensures that consultations 

are conducted as required under Section 7 of the ESA for any action that “may affect” a federally listed 

threatened or endangered species. Although protection of species that are listed at the state level as 

threatened or endangered is not legally mandated for federal agencies, the DON encourages 

cooperation with states to protect species where such protection is consistent with an installation’s 

mission. 

There are 47 federal or state-listed species documented as occurring, or potentially occurring, onsite at 

Boca Chica Field. Appendix H provides a listing and summary information for these species in addition to 

the bald eagle (Haliaeetus leucocephalus), which has been delisted, but remains protected under the 

Bald and Golden Eagle Protection Act. Given the lack of ground disturbance activities with 

implementation of the proposed action, the analysis in this EIS is limited to threatened and endangered 

species documented as occurring on Boca Chica Field in recent years and/or species addressed in 

management actions prescribed in the threatened and endangered species management portion of the 

NAS Key West INRMP (NAVFAC 2007b). As part of the NAS Key West INRMP update process, NAS Key 
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West environmental and region staff conduct annual meetings with USFWS, NMFS, and FWC to discuss 

yearly implementation of the INRMP (Appendix D).  

In developing this EIS, correspondence including a list of threatened and endangered species potentially 

occurring within the action area was sent to NMFS, USFWS, and FWC for review and concurrence 

(Appendix D). Table 3.11-2 reflects the refined threatened and endangered species list used in this EIS. 

Species descriptions immediately follow the table. A map of known special status species occurrences is 

provided in Figure 3.11-2. 

Table 3.11-1 Potential for Occurrence of Threatened and Endangered Species 

 
Common Name Scientific Name 

Current Status 

Potential for Occurrence on Boca 
Chica Key 

NMFS/
USFWS 

FWC 

MAMMALS 

North Atlantic right whale  Eubalaena glacialis  E E Not likely to occur (Extralimital) 

Humpback whale 
Megaptera 
novaeangliae  

E E Not likely to occur (Extralimital) 

Sei whale Balaenoptera borealis  E E Not likely to occur (Extralimital) 

Fin whale Balaenoptera physalus  E E Not likely to occur (Extralimital) 

Sperm whale  Physeter macrocephalus  E E Not likely to occur (Extralimital) 

Florida manatee 
Trichecus manatus 
llatirostris 

E E 
Likely to occasionally occur in 

winter months 

Lower Keys marsh rabbit 
Sylvilagus paulstris 
hefneri 

E E Known to occur 

Silver rice rat 
Oryzomys palustris 
natotor 

E E 
Not likely to occur (lack of 

presence) 

BIRDS 

White-crowned pigeon Columba leucocephala N T Known to occur 

Bald eagle* 
Haliaeetus 
leucocephalus 

N N Known to occur 

Least tern Sterna antillarum N T Known to occur  

Roseate tern Sterna dougallii T T 
Not likely to occur (lack of nests or 

nesting pairs) 

REPTILES 

Green sea turtle (nesting) Chelonia mydas E E Not likely to occur (lack of presence) 

Hawksbill sea turtle 
(nesting) 

Eretmochelys imbricate E E Not likely to occur (lack of presence) 

Leatherback sea turtle 
(nesting) 

Dermochelys coriacea E E Not likely to occur (lack of presence) 

Loggerhead sea turtle 
(nesting) 

Caretta caretta T T Known to occur 

American crocodile Crocodylus acutus E T 
Not likely to occur (lack of 

presence) 
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Table 3.11-1 Potential for Occurrence of Threatened and Endangered Species 

 
Common Name Scientific Name 

Current Status 

Potential for Occurrence on Boca 
Chica Key 

NMFS/
USFWS 

FWC 

Eastern indigo snake 
Drymarchon corais 
couperi 

T T 
Not likely to occur (presumed 

extirpated) 

Key Ringneck Snake 
Diadophis puctatus 
acricus 

N T 
Not likely to occur (lack of 

presence) 

FISH 

Smalltooth sawfish Pristis pectinata E E 
Not likely to occur (lack of 

presence)  

INVERTEBRATES 

Schaus swallowtail 
butterfly 

Heraclides aristodemus 
ponceanus 

E E 
Not likely to occur (lack of 

presence) 

PLANTS 

Blodgett’s wild mercury Argythamnia blodgettii C E 
Known to occur (outside of project 

area) 

Garber’s spurge Chamaesyce garberii T E Known to occur 

CORALS 

Elkhorn coral Acropora palmate T T 
Not likely to occur (lack of 

presence) 

Staghorn coral Acropora cervicornis T T 
Not likely to occur (lack of 

presence) 

Pillar coral Dendrogyra cylindrus N T 
Not likely to occur (lack of 

presence) 
Notes:    C = Candidate, E = Endangered, FWC = Florida Fish and Wildlife Conservation Commission, N = Not Listed,  
 T = Threatened, NMFS  = National Marine Fisheries Service, and USFWS = U.S. Fish and Wildlife Service.  

 
* Bald eagles have been delisted, but remain protected under the Bald and Golden Eagle Protection Act.  

North Atlantic right whale (Eubalaena glacialis). The North Atlantic right whale is listed as endangered 

by both the federal government and the State of Florida. The North Atlantic right whale is one of the 

world’s most endangered large whale species. During the winter (as early as November and through 

March), North Atlantic right whales may be found in coastal waters off North Carolina, Georgia, and 

northern Florida. The coastal waters off Georgia and northern Florida are the only known calving ground 

for the North Atlantic right whale. Occurrence of this species in the study area is considered extralimital, 

meaning the species does not normally occur and occurrence is considered to be beyond the normal 

range even though one or more historical occurrence records exist (DON 2007b). Therefore, for the 

purposes of this EIS, this species is not likely to occur in the area of potential biological resource effect. 

Humpback whale (Megaptera novaeangliae). The humpback whale is listed as endangered by both the 

federal government and the State of Florida. In the North Atlantic Ocean, humpbacks are found from 

spring through fall on feeding grounds that are located from south of New England to northern Norway. 

Humpback whales migrate to calving grounds in the Caribbean during the fall and make return 

migrations to the feeding grounds in the north during the spring. Optimal calving conditions are warm 

water and relatively shallow, low-relief ocean bottom in protected areas (i.e., behind reefs). Occurrence 
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of this species in the study area is considered extralimital, meaning the species does not normally occur 

and occurrence is considered to be beyond the normal range even though one or more historical 

occurrence records exist (DON 2007b). Therefore, for the purposes of this EIS, this species is not likely to 

occur in the area of potential biological resource effect. 

Sei whale (Balaenoptera borealis). The sei whale is listed as endangered by both the federal government 

and the State of Florida. Sei whales are most often found in deep, oceanic waters of the cool temperate 

zone. Sei whales appear to prefer regions of steep bathymetric relief, such as the continental shelf 

break, canyons, or basins situated between banks and ledges Occurrence of this species in the study 

area is considered extralimital, meaning the species does not normally occur and occurrence is 

considered to be beyond the normal range even though one or more historical occurrence records exist 

(DON 2007b). Therefore, for the purposes of this EIS, this species is not likely to occur in the area of 

potential biological resource effect. 

Fin whale (Balaenoptera physalus). The fin whale is listed as endangered by both the federal 

government and the State of Florida. Fin whales are believed to follow the typical baleen whale 

migratory pattern, with a population shift north into summer feeding grounds and south for the winter. 

The fin whale is found in continental shelf, slope, and oceanic waters. Off the U.S. east coast, the fin 

whale appears to be scarce in slope and Gulf Stream waters. Occurrence of this species in the study area 

is considered extralimital, meaning the species does not normally occur and occurrence is considered to 

be beyond the normal range even though one or more historical occurrence records exist (DON 2007b). 

Therefore, for the purposes of this EIS, this species is not likely to occur in the area of potential 

biological resource effect. 

Sperm whale (Physeter macrocephalus). The sperm whale is listed as endangered by both the federal 

government and the State of Florida. Sperm whale distribution can be variable, but is generally 

associated with waters over the continental shelf edge, continental slope, and offshore waters. 

Occurrence of this species in the study area is considered extralimital, meaning the species does not 

normally occur and occurrence is considered to be beyond the normal range even though one or more 

historical occurrence records exist (DON 2007b). Therefore, for the purposes of this EIS, this species is 

not likely to occur in the area of potential biological resource effect. 

Florida Manatee (Trichechus manatus latirostris). The Florida manatee is one of the largest coastal 

mammals in North America, found in fresh, brackish, and marine waters. The Florida manatee is a 

subspecies of the West Indian manatee (Trichechus manatus), one of the most endangered marine 

mammals found in the coastal waters of the United States. The West Indian manatee is listed as 

endangered by both the federal government and the State of Florida, and the listing includes a critical 

habitat designation; however, no critical habitat is located on or around Boca Chica Key. The manatee is 

a migratory mammal that seeks warmer waters in the cooler months, although some resident 

populations are found in the coastal and inland waterways of Florida and Georgia. The Florida manatee 

relies on seagrass beds for foraging, mating, and calving, and as these habitats have dwindled the 

manatee population has declined.  
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Figure 3.11-2 Threatened and Endangered Species and Habitat and NAS Key West 
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The Florida manatee population is unknown. However, based on annual aerial surveys, the highest 

recorded survey count occurred in January 2010 with an estimated minimum population of 5,076 

animals (USFWS 2012). The Florida manatee is divided into four management units. The Atlantic Coast 

management unit, which includes the Florida Keys, accounts for approximately 46 percent of the 

estimated populations (USFWS 2012). The most pressing human-related threat to manatees is injury and 

death resulting from collisions with watercraft. In 2011, 87 of the 453 manatee mortalities recorded 

were watercraft related (FWC 2012). 

Manatees are occasional visitors (particularly in the winter months) to the extreme western Lower Keys. 

They are known to frequent the area encompassed by the FKNMS. Manatees have been observed in 

recent years at the Boca Chica Marina, to the west of Boca Chica Field near the weapons area. For the 

purposes of this EIS, this species is likely to occasionally occur in the area of potential biological resource 

effect during the winter months. 

Lower Keys Marsh Rabbit (LKMR) (Sylvilagus palustris hefneri). The LKMR is a federally and state-listed 

endangered species endemic to the Lower Keys. Listed as endangered in 1990, the LKMR exists as a 

metapopulation (a set of populations persisting in a balance between local extinction and colonization) 

restricted to small patches of wetland habitat in Florida’s Lower Keys (USFWS 1990; Forys and 

Humphrey 1996). The LKMR occupies freshwater wetlands and the salt marsh/buttonwood transition 

zone that separates mangroves from upland vegetation types (Forys 1995; Faulhaber 2003). On Boca 

Chica Key, this species also has been known to use some areas of mangroves and mesic (moist) 

grasslands. While no critical habitat has been designated for the LKMR, typical vegetative species of 

their preferred habitat include key grass (Monanthochloe littoralis), seaside oxeye daisy (Borrichia 

frutescens), saltwort (Batis maritima), cordgrass (Spartina sp.), sawgrass, glasswort (Salicornia virginica), 

fringerush (Fimbristylis sp.) and the buttonwood tree (Conocarpus erectus). The 2001 to 2002 

distribution survey of Faulhaber (2003) provided GIS coverage of the size and location of rabbit habitat 

patches on Boca Chica, Geiger, and East Rockland Keys (see Figure 3.11-2). Some LKMR were lost when 

Hurricane Wilma made landfall on October 24, 2005, but more recent surveys indicate that there has 

been an increase in LKMR with the active management program being implemented for the species at 

NAS Key West (DON 2007). In addition to annual monitoring, management options for LKMR habitat 

include control of invasive exotic vegetation through herbicide treatment, manual removal and 

prescribed fire. For the purposes of this EIS, this species is known to occur in the area of potential 

biological resource effect. 

Silver Rice Rat (Oryzomys palustris). The silver rice rat is listed as endangered by both the federal 

government and the State of Florida. The silver rice rat is a small wetland rodent adapted to the unique 

island habitats of the Lower Keys. This small mammal is restricted to 10,062 acres of the Lower Florida 

Keys. The silver rice rat primarily inhabits salt marshes and frequently uses flooded intertidal areas 

vegetated with mangroves for foraging and traveling; occasionally, flooded salt marsh flats with low 

grassy vegetation are used for foraging and nesting; and elevated areas flooded only by the highest tides 

and vegetated by grasses, sea oxeye, and buttonwood are used for nesting. Although silver rice rat 

habitat is present on Boca Chica Key, surveys conducted in 1996, 1997, 2004, and 2010 did not indicate 

the presence of any silver rice rats on Boca Chica (NAVFAC 2007b). Therefore, for the purposes of this 
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EIS, this species is not known to occur in the area of potential biological resource effect due to lack of 

presence. 

White-Crowned Pigeon (Columba leucocephalus). The white-crowned pigeon is listed by the State of 

Florida as a threatened species. The white-crowned pigeon is a subtropical fruit-eating species occurring 

in low-lying forest habitats. Its range in the United States is restricted to Florida Bay, Biscayne Bay, and 

the Florida Keys, although a few individuals probably nest inland in Monroe and Miami-Dade counties. 

In Florida, nesting occurs almost exclusively on mangrove islands; nesting birds fly to islands to forage on 

fruit-bearing trees. Some white-crowned pigeons that breed in Florida overwinter in Florida, while most 

migrate south or southeast for the winter (FWC 2011c). This species is known to occur in the area of 

potential biological resource effect in small numbers (NAVFAC 2007b). 

Bald Eagle (Haliaeetus leucocephalus). On 9 August 2007, the USFWS determined that the bald eagle, 

once listed as threatened, had sufficiently recovered to warrant its removal from the federal list of 

threatened and endangered species. However, the bald eagle remains protected from incidental take 

under the federal Bald and Golden Eagle Protection Act. Bald eagles are considered a water-dependent 

species typically found near estuaries, large lakes, reservoirs, major rivers, and some seacoast habitats. 

Their distribution is influenced by the availability of suitable nest and perch sites near large open water 

bodies, typically with high amounts of water-to-land edge. The nesting season for this species (in the 

Southeast) is from October to May. The Bald Eagle’s nesting chronology at a man-made nesting platform 

on top of two telephone poles at NAS Key West since 1991 indicates 9 years of active nesting that 

produced a total of 16 fledglings. While there has been no bald eagle nesting activity recorded at Boca 

Chica Field since 2006, nesting bald eagles were observed in 2012 at this man-made nesting platform 

(Barham 2012; 2011b). For the purposes of this EIS, this species is known to occur in the area of 

potential biological resource effect. 

Roseate Tern (Sterna dougallii dougallii). The roseate tern is listed as threatened both federally and by 

the State of Florida. It is a medium-sized, colonial-nesting marine waterbird, slender in body and with a 

deeply forked tail. While no critical habitat has been designated for this species, it is strictly found in 

coastal areas. Open sand, salt marsh, and pea gravel areas are habitats commonly used by terns. The 

roseate tern is a migratory species and returns to the Caribbean areas in late April or early May. The 

roseate tern prefers open sandy beaches isolated from human activity as nesting habitat, but in some 

areas artificial structures have been used, including roof tops. Roseate terns have been observed on NAS 

Key West, but neither nests nor nesting pairs have been observed at Boca Chica Field (NAVFAC 2007b). 

Therefore, for the purposes of this EIS, this species is not likely to occur in the area of potential 

biological resource effect due to lack of nests or nesting pairs. 

Least Tern (Sterna antillarum). The least tern is listed by the State of Florida as a threatened species and, 

given its conspicuous presence on Boca Chica Key, the installation actively manages for this species. 

Least terns nest on beaches, above the reach of ordinary tides, in open, sandy, graveled or scarified 

areas. Least terns have begun nesting on rooftops with white, crushed rock or pea gravel substrate. They 

feed in open water, diving to catch small fish and crustaceans. The surrounding marine waters provide 

plenty of feeding areas. Suitable nesting also occurs on spoil areas adjacent to Boca Chica Field (see 

Figure 3.11-2). Least terns do nest on NAS Key West roof tops, but there is no rooftop nesting on the 
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Boca Chica Field property. Historically, rooftop nesting did occur on two buildings at the Boca Chica Field 

property near the airfield; however, the roofs on Boca Chica have been replaced and no longer contain 

gravel; thus, the roofs are no longer attractive to least terns for nesting. For the purposes of this EIS, this 

species is known to occur in the area of potential biological resource effect. 

Nesting Sea Turtles. Sea turtles are known to inhabit the waters in Monroe County and throughout the 

State of Florida; these include the loggerhead (Caretta caretta), leatherback (Demochelys coriacea), 

hawksbill (Eretmochelys imbricata), and green sea turtles (Eretmochelys imbricata). The loggerhead sea 

turtle is the most common of the sea turtles in South Florida.  

The public beach area (south of Old Boca Chica Road) consists mostly of rocky shoreline with some 

sandy beach sections that are suitable for sea turtle nesting (see Figure 3.11-2). Portions of this 

shoreline are owned by the Navy, Monroe County, and the State of Florida. All nesting sea turtle activity 

for this area is considered to be from loggerhead sea turtles; the most recently confirmed successful 

nests were documented in 2011 (DON 2007; Barham 2011b). No confirmed nesting of leatherback, 

hawksbill, or green sea turtles have been reported (NAVFAC 2007b). Therefore, for the purposes of this 

EIS, nesting leatherback, hawksbill, and green sea turtles are not likely to occur in the area of potential 

biological resource effect due to lack of presence. 

Habitat for loggerhead sea turtles are relatively uncertain, as they seem to occupy and utilize a variety of 

marine habitats; consequently, no critical habitat has been designated for this species. Nesting season in 

the Florida Keys begins in mid-April and runs through October. Loggerhead sea turtles are migratory 

animals, and breeding females may migrate hundreds of miles to the ideal beaches of Florida in order to 

nest. Nesting critical habitat was proposed by the U.S. Fish and Wildlife Service in the Federal Register 

on March 25, 2013 (78 Federal Register 18000-18082). Proposed critical habitat was not 

identified for Boca Chica Key in this Federal Register notice. For the purposes of this EIS, nesting 

loggerhead sea turtles are known to occur in the area of potential biological resource effect for nesting; 

however, no proposed designated nesting critical habitat exists within the area of potential 

biological resource effect. 

American Crocodile (Crocodylus acutus). The American crocodile is listed as endangered both federally 

and by the State of Florida. The American crocodile is one of two species of crocodilians endemic to the 

United States. The habitat of the American crocodile consists largely of freshwater or brackish water 

coastal habitats such as coastal estuaries, lagoons, and mangrove swamps. Natural nesting habitat 

includes sites with sandy shorelines or raised marl creek banks adjacent to deep water. Crocodiles also 

nest on elevated man-made structures such as canal berms and other places where fill has been 

introduced. While critical habitat has been established for the American crocodile, no designated critical 

habitat exists for this species at Boca Chica Key. American crocodiles have been historically observed on 

Boca Chica Field (in the lagoons and on the banks); however, the sightings are considered rare and likely 

represent transients. American crocodiles typically inhabit the coastal waters at the southern end of the 

Florida Peninsula with breeding occurring from southern Biscayne Bay to Cape Sable, on Key Largo, and 

on some islands in Florida Bay (FNAI 2001a; NAVFAC 2007b). Therefore, the species does not normally 

occur in the study area and any occurrence would be considered beyond its normal range even though 
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one or more historical occurrence records exist. For the purposes of this EIS, this species is not likely to 

occur in the area of potential biological resource effect due to lack of presence. 

Eastern Indigo Snake (Drymarchon corais couperi). The eastern indigo snake is listed as threatened both 

federally and by the State of Florida. The indigo snake is a large, docile, non-venomous snake that 

occupies numerous vegetative communities in Georgia and Florida. The color in both young and adults is 

shiny bluish-black, including the belly, with some red or cream coloring about the chin and sides of the 

head. The indigo snake feeds on other snakes, frogs, salamanders, toads, small mammals, birds, and 

occasionally young turtles. In the Florida Keys, eastern indigo snakes are found in tropical hardwood 

hammocks, pine rocklands, freshwater marshes, abandoned agricultural land, coastal prairie, mangrove 

swamps, and human-altered habitats. They have been observed on Boca Chica Key in the past, but are 

now believed extirpated from Boca Chica (NAVFAC 2007b). Therefore, for the purposes of this EIS, this 

species is not likely to occur in the area of potential biological resource effect. 

Key Ringneck Snake (Diadophis puctatus acricus). The Key ringneck snake is listed as threatened by the 

State of Florida. The Key ringneck snake inhabits pine Rockland habitat and the edges or disturbed 

portions of Rockland hammocks (i.e., tropical hammocks); it seems to be restricted to areas in the 

vicinity of permanent fresh water (FWC 2011d). Confirmed sightings of this species have occurred on Big 

Pine Key, Little Torch Key, and Middle Torch Key; no confirmed sightings of the Key ringneck snake have 

occurred on Boca Chica Key (FNAI 2001b; DON 2007). Therefore, for the purposes of this EIS, this species 

is not likely to occur in the area of potential biological resource effect due to lack of presence. 

Smalltooth Sawfish (Pristis pectinata). The smalltooth sawfish is a federally-listed endangered 

elasmobranch species, which includes sharks, skates, and rays. The U.S. distinct population of 

smalltooth sawfish was listed as endangered in April 2003 (68 Federal Register 15680) but no 

critical habitat has been designated for this species. Sawfish are known to utilize many different 

habitat types ranging from muddy near shore estuarine environments to hard bottom coral reef tracks. 

Smalltooth occurrence is primarily in the Florida Bay region. Rare sightings of individuals in the juvenile 

size class (less than 100 centimeters) have been reported within the Middle to Lower Keys region 

(Simpfendorfer and Wiley 2006). While it is possible that this smaller size class may utilize the very 

shallow mangrove lagoon systems present within Boca Chica Key, larger adult individuals would not be 

expected to occur within these shallow lagoon areas (NAVFAC 2007b). Furthermore, no species were 

identified during a 2011 survey near NAS Key West properties. Therefore, for the purposes of this EIS, 

this species is not likely to occur in the area of potential biological resource effect due to lack of 

presence. 

Schaus Swallowtail Butterfly (Heraclides aristodemus ponceanus). The Schaus swallowtail butterfly is 

listed as endangered both federally and by the State of Florida. The Schaus swallowtail butterfly is a 

large dark brown and yellow butterfly which historically occurred in hardwood hammocks from South 

Miami to Lower Matecumbe Key, Florida (USFWS undated). There are no known occurrences of this 

species; therefore, for the purposes of this EIS, this species is not likely to occur in the area of potential 

biological resource effect due to lack of presence (DON 2007). 

Blodgett’s Wild Mercury (Argythamnia blodgettii). Blodgett’s wild mercury is a candidate species for 

federal protection. It is endemic to the Florida Keys (Monroe County) and Miami-Dade County, and 
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grows on coastal berms, pineland, and rockland hammock margins (Henize and Hipes 2005). It is an 

inconspicuous species that often grows in crevices or in disturbed areas near natural areas. Blodgett’s 

wild mercury is found in two places on NAS Key West, the airfield and the Weapons Hammock on Boca 

Chica Field. The location on the airfield has been plotted as a rare plant area. The Weapons Hammock 

site is a well-developed rockland hammock forest (NAVFAC 2007b). Both locations are outside the APE 

associated with the proposed action (NAVFAC 2007b).  

Garber’s Spurge (Chamaesyce garberii). Garber’s spurge is a federally threatened perennial herb 

endemic to South Florida. This species can be found in pine rocklands, coastal flats, coastal grasslands, 

and beach ridges in Florida Keys (Monroe County) and Miami-Dade County. In the Florida Keys, it grows 

on semi-exposed limestone shores, open calcareous salt flats, pine rocklands, calcareous sands of beach 

ridges, and along disturbed roadsides. Garber’s spurge has been found at two locations on Boca Chica 

Key: in the coastal rock barren along Old Boca Chica Coast Road well outside the APE for the proposed 

action and at the airfield (NAVFAC 2007b). Within the airfield, Garber’s spurge has been found near the 

tower and in the rockland hammock habitat along the road leading to the weapons depot. Therefore, 

for the purposes of this EIS, this species is likely to occur in the area of potential biological resource 

effect. 

Elkhorn Coral (Acropora palmate) and Staghorn Coral (Acropora cervicornis). Various coral and 

hardbottom benthic habitats occur immediately adjacent to Boca Chica Field. Two species of coral, 

elkhorn coral and Staghorn coral are listed as threatened under the ESA. Elkhorn coral is a large, 

branching coral with thick and sturdy antler-like branches. Elkhorn coral colonies prefer exposed reef 

crest and fore reef environments in depths of less than 20 ft (NMFS 2011a). Staghorn coral is a 

branching coral with cylindrical branches and occurs in back reef and fore reef environments from 0 to 

100 ft (NMFS 2011b). Critical habitat was designated for elkhorn and Staghorn coral in November 2008. 

However, NMFS determined the NAS Key West INRMP provides a benefit to elkhorn and Staghorn 

corals, therefore, NAS Key West areas covered in the INRMP were excluded from being designated as 

critical habitat (NMFS 2008). A survey conducted in 2006 found neither of these listed coral species 

attached to, or in the vicinity of, any NAS Key West owned property (NAVFAC 2007b). Therefore, for the 

purposes of this EIS, these two species of coral are not likely to occur within the area excluded from 

designation as critical habitat at Boca Chica Field. 

Pillar Coral (Dendrogyra cylindrus). Pillar coral is being reviewed by NMFS and is presently listed as a 

state-threatened species. Within Florida, this coral species is most frequently encountered at high-relief 

spur and groove reefs of the Florida Keys, and very rarely on mid-channel patch reefs and deep fore-reef 

in waters from 0 to 82 feet deep (FWC 2011b; Brown and Wolf 2009). Reports of geographic distribution 

range from Palm Beach County to the Dry Tortugas (FWC 2011b). Although this species has a wide 

range, its occurrence is considered uncommon (Brown and Wolf 2009). Therefore, for the purposes of 

this EIS, this species is not likely to occur in the area of potential biological resource effect due to lack of 

presence. 
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 HAZARDOUS MATERIALS, HAZARDOUS WASTE, TOXIC SUBSTANCES, AND 3.12
CONTAMINATED SITES 

The affected environment for hazardous materials, hazardous waste, toxic substances, and 

contaminated sites consists of the airfield at Boca Chica Field, including the support and maintenance 

facilities that sustain its flight and training mission. 

 Hazardous Materials 3.12.1

Hazardous materials are chemical substances that pose a substantial hazard to human health or the 

environment. They are regulated under several federal programs administered by the USEPA, including 

the Comprehensive Environmental Response, Compensation, and Liability Act (CERCLA), Emergency 

Planning and Community Right-to-Know Act, Toxic Substances Control Act (TSCA), and the Resource 

Conservation and Recovery Act (RCRA). Department of Defense installations are required to comply with 

these laws along with other applicable federal, state, and DOD regulations, as well as with relevant EOs 

including EO 13148, Greening the Government Through Leadership in Environmental Management. 

Hazardous materials used by Navy and contract personnel at NAS Key West are managed by the NAS Key 

West Occupational Health and Safety (OSH) Office through the regulations and procedures described in 

the Hazardous Materials Control and Management portion of the NAS Key West Occupational Safety and 

Health Manual (NAS Key West 2005b) and Hazardous Waste Management Plan (NAS Key West 2000). 

These documents are updated periodically and the Hazardous Waste Management Plan (HWMP) is 

currently scheduled for update (Barham 2011c).  

NAS Key West has implemented a Consolidated Hazardous Material Reutilization and Inventory 

Management Program (CHRIMP) facility to centralize procurement, receipt, distribution, and manifest 

responsibilities (NAVFAC 2003; NAS Key West 2000). The CHRIMP facility is run by the NAS Key West 

Supply Officer at the Supply Warehouse (Building A931) (NAVFAC 2008). The CHRIMP facility places 

orders as requested by each activity’s Hazardous Material Control Program Manager from established 

Authorized Use Lists (AULs) (NAS Key West 2005b; NAVFAC 2003). Authorized Use Lists are approved, 

monitored, and maintained by the Station’s OSH and Environmental Offices. Materials from the AUL are 

tracked at the CHRIMP by their National Stock Number through the Hazardous Substance Management 

System (HSMS) electronic database. The NAS Key West Hazardous Material Control and Management 

Committee meets quarterly to assess the functionality of the established process, including potential 

materials substitutions and other auditing procedures for the Station-wide AUL.  

It is NAS Key West’s policy to minimize procurement of hazardous material or substitute nonhazardous 

materials where available (NAS Key West 2005b). This policy has helped the Air Station meet its original 

Navy-directed Pollution Prevention (P2) goals to reduce hazardous materials used and hazardous waste 

generation by 50 percent (from a 1994 baseline) (NAVFAC 2003; NAS Key West 2000). Hazardous 

chemical use remains a high priority item and the Air Station’s Environmental Management System 

(EMS) program includes the objective and target of a 5 percent reduction in toxic and hazardous 

chemical usage by the end of FY 2011 (NASKW 2011a; NAS Key West 2011b).  

Hazardous materials are used at NAS Key West for aircraft operations and maintenance and ground 

service and support equipment. Types of hazardous substances found on-Station include: solvents; 
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batteries; hexavalent chromium (Alodine), paints, paint thinners/strippers, and their contaminated 

media (filters, rags, rollers, wastewater, plastic and glass bead blast media); antifreeze; hydraulic fluid; 

petroleum, oil, and lubricants (POL) and POL-contaminated media (rags and filters); and x-ray effluent, 

including silver recovery (NAS Key West 2000; NAVFAC 2003).  

The NAS Key West Storm Water Pollution Prevention Plan (NAVFAC 2008) describes and assesses the risk 

to water bodies from potential pollution sources at each activity across the Station. The SWPPP 

establishes activity-specific operational and structural controls, including spill prevention and response 

procedures for hazardous and toxic materials. Appendix C of the SWPPP specifically discusses the 

provisions required for operating Sector K—Hazardous Waste Treatment, Storage, or Disposal Facilities.  

The NAS Key West Spill Prevention Control and Countermeasures Plan describes the regulations and 

BMPs employed across the Air Station to reduce the chance of petroleum releases to waterways (NAS 

Key West 2007b). NAS Key West operates oil storage containers across the Air Station including 

aboveground storage tanks (ASTs), underground storage tanks (USTs), emergency generators, oil-water 

separators, mobile tanks, and drums. The Spill Prevention Control and Countermeasures (SPCC) Plan 

identifies on-Station storage locations and describes proper storage and handling procedures needed to 

minimize potential spills at the point of use. In compliance with the Oil Protection Act of 1990 

requirement for an Emergency Response Action Plan, the annually updated NAS Key West Facility 

Response Plan supplements the SPCC Plan and covers discharge cleanup, disposal, and reporting 

procedures in the event of an oil discharge (NAS Key West 2010e). A quick reference “Red Plan” is 

embedded within the Facility Response Plan and is distributed to all generation areas for first responder 

emergency guidance.  

 Hazardous Waste 3.12.2

Hazardous wastes may take the form of solid, liquid, contained gaseous, semi-solid wastes (e.g., 

sludges), or any combination of wastes that pose a substantial present or potential hazard to human 

health or the environment and have been discarded or abandoned. Hazardous wastes include solid 

wastes that are regulated as hazardous based on either direct listing by USEPA or characteristics 

(ignitability, reactivity, corrosivity, and toxicity), as well as those contaminants present in environmental 

media (e.g., soil or groundwater). For further definition of these terms, see the “Glossary” at Appendix J. 

The Resource Conservation and Recovery Act provides that the USEPA may delegate authority to states 

to regulate hazardous waste under state law instead of under RCRA, including the requirement to obtain 

state permits for hazardous waste management and disposal. Regulations for Florida hazardous waste 

can be found in FS 403.01 et seq. and Florida Administrative Code (FAC) 62-730.001 to 62-730.900, FAC 

62-737.100 to 62-737.400, and FAC 62-710.210 to 62-710.901. In addition, Navy facilities must meet 

state hazardous waste substantive and procedural requirements under the Federal Facilities Compliance 

Act.  

Military munitions used for their intended purposes on ranges or collected for further evaluation and 

recycling are not considered waste per the Military Munitions Rule (40 CFR 266.202). The Military 

Munitions Rule amended portions of RCRA (40 CFR Parts 260 through 270) and defines when 

conventional and chemical military munitions become solid waste potentially subject to RCRA.  
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Activities at NAS Key West require the use and storage of a variety of hazardous materials including 

flammable and combustible liquids, acids, corrosives, caustics, compressed gases, solvents, paints, paint 

thinners, and various other POLs that generate associated hazardous wastes (NAS Key West 2005b; 

NAVFAC 2003; NAS Key West 2000). Waste streams generated by aircraft operations are primarily 

related to those of homebased aircraft, which at NAS Key West include 18 F‐5s, 2 SH‐60s, and 2 G‐1s. All 

transient aircraft (which comprise the majority of all aircraft operations at NAS Key West) are 

maintained, except for some refueling operations and potential emergency situations, at their 

respective home bases. In 2010, approximately 2,280 lbs of hazardous waste was generated at NAS Key 

West, not including universal waste streams (Table 3.12-1). Of this volume, more than 40 percent was 

from expired shelf life materials, 30 percent from paint and paint-contaminated media, and 18 percent 

from fluid change out processes (NAS Key West 2010d; NAS Key West 2010e).  

Table 3.12-1 Calendar Year 2009 Hazardous Waste Generation at NAS Key West 
Process Wastes Pounds Generated 

Painting Operations Contaminated paint media, e.g. rags, brushes, suits, filters; 
paints; paint thinners  

660 

Expired Shelf Life Toner, adhesive, polish, sealants, alcohol, mixed wastes, 
stripper, mineral spirits, MEK, trichlorethane, methanol, 
naptha, oxidizers, paints, solvents, acids, residue from spray 
can punching 

1,008 

Weapons Cleaning Rags  6 

Fluid Change Out PD-680 solvents; gas/oil/water mixed; sludge and cleaning 
kits 

412 

Laboratory Waste / 
Oil Testing 

Generator and vessel solution 8 

X-Ray Process Fixer liquid contaminated with Silver 186 

TOTAL 2,280 
Source: NAS Key West 2010a 

NAS Key West is regulated as a large-quantity (over 1,000 kg per month) hazardous waste generator 

under RCRA (NAVFAC 2003). The NAS Key West HWMP (2000) governs the Hazardous Waste 

Management Program, which stipulates that the NAS Key West CHRIMP and participating activities are 

required to adhere to documented procedures for purchasing, receiving, use, reuse, recycling, and final 

disposal of hazardous materials used on the installation. Before transport off-site, hazardous wastes are 

collected at the Hazardous Waste Storage Facility (Building A4078) (NAVFAC 2008b). There are 

numerous Hazardous Waste Storage Areas (less than 90 day satellite accumulation areas) on NAS Key 

West operated by Air Station departments and tenant commands (Barham 2011d). As sufficient volume 

of waste accumulates or the designated hold time expires, the hazardous waste at the accumulation 

sites is transported to the Hazardous Waste Storage Facility.  

Executive Order 13514, Federal Leadership in Environmental, Energy, and Economic Performance, 

requires the promotion of pollution prevention and elimination of waste by reducing and minimizing the 

quantity of toxic and hazardous chemicals and materials acquired, used, or disposed. Additionally, 95 

percent of all new contracts require the use of products that are non-toxic or less toxic. To reduce the 

incidence of shelf-expired or over-supplied materials, the CHRIMP facilitates interactive hazardous 

material reuse and exchange base-wide. Through AUL material substitution or process changes, NAS Key 
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West has eliminated or reduced hexavalent chromium (Alodine), enamel-based paints, methyl ethyl 

ketone, chlorinated hydrocarbons, silver, solvent-based parts washers, and chemical stripping through 

the use of plastic bead blasters for paint removal (NAVFAC 2003). Additionally, NAS Key West recycles 

lead-acid and nickel-cadmium batteries, fluorescent bulbs, antifreeze, and used oil and filters. The Public 

Works Department recycles used tires, Freon, oil, antifreeze, and gasoline through a local contracted 

recycler (NASKW 2000). 

 Toxic Substances 3.12.3

The promulgation of the TSCA (40 CFR Parts 700-766) represented an effort by the federal government 

to address those chemical substances and mixtures for which it was recognized that the manufacture, 

processing, distribution, use, or disposal may present unreasonable risk of personal injury or health of 

the environment, and to effectively regulate these substances and mixtures in interstate commerce. The 

TSCA Chemical Substances Inventory lists information on more than 62,000 chemicals and substances. 

Toxic chemical substances regulated by USEPA under TSCA include asbestos and lead, which for the 

purposes of this EIS, are evaluated in the most common forms found in buildings, namely asbestos-

containing materials (ACM) and lead-based paint (LBP). The TSCA also establishes management 

obligations for the cleanup of polychlorinated biphenyls (PCBs). See Appendix J, “Glossary” for definition 

of these terms.  

Surveys are conducted for ACM, as required by 40 CFR 61.145 and Navy policy, during the project design 

phase and prior to all renovation, reconstruction, or demolition activities (Abraha 2011). The NAS Key 

West OSH administers the Asbestos Control Program, which provides guidance for the identification of 

ACM. The Environmental Division provides guidance for the management of asbestos-containing wastes 

(NASKW 2005c).  

The NAS Key West OSH also administers the Lead Control Program, which provides guidance for the 

abatement/minimization of environmental and occupational lead risks. The Environmental Division 

provides guidance for the management of lead wastes (NASKW 2005c). All older buildings are screened 

for LBP on an as-needed basis prior to renovation, reconstruction, or demolition activities as required by 

Navy policy and USEPA directive (Abraha 2011).  

The manufacture and use of PCBs in the U.S. was banned by Congress in 1979 and cleanup actions are 

regulated through TSCA (USEPA 2009). Although materials may be screened for PCB contamination prior 

to disposal, NAS Key West has no known PCB materials onsite and is considered “PCB free” (Moses 

2011). 

 Contaminated Sites 3.12.4

Areas with potential hazardous waste contamination are being investigated as part of the Defense 

Environmental Restoration Program (DERP). The DOD developed the DERP to identify, investigate, and 

remediate potentially hazardous material disposal sites created on DOD property prior to 1984. As part 

of DERP, the DOD has created the Installation Restoration Program (IRP) and the Military Munitions 

Response Program (MMRP). The Department of the Navy implements the IRP and MMRP through a 

centrally administered Defense Environmental Restoration Account. These programs were instituted to 

satisfy the requirements of CERCLA and RCRA for former and current hazardous waste sites. 
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Environmental restoration through the DERP is occurring at various stages and locations throughout NAS 

Key West. Figure 3.12-1 shows the locations of the environmental restoration sites at the Boca Chica 

Field property. As listed in Table 3.12-2, they include seven RCRA Solid Waste Management Units 

(SWMUs), four IRP Sites, two Fuel Remediation Sites (F.A.C. 62-770) and one possible leaking UST site. In 

accordance with an USEPA/FDEP Memorandum of Understanding, each site has signage that directs 

individuals to contact the Environmental Office for further coordination should earth-moving activities 

at or within the vicinity of the site be necessary (Barham 2011e). 

The hazards associated with historic ranges include military waste munitions that were improperly 

disposed and unexploded munitions. The MMRP is designed to clean up discarded military munitions, 

unexploded ordnance, and their chemical residues at closed historic ranges and munitions disposal sites. 

The MMRP is modeled after the IRP and is implemented using the process developed for cleanup under 

the CERCLA legislation. This program must also address the unique explosive safety hazards associated 

with munitions and explosives and human health risks posed by munitions constituents at locations not 

designated as operational ranges.  

NAS Key West has just begun its MMRP and is in the Site Inspection phase at 15 MMRP sites identified 

through the Preliminary Assessment (NAS Key West 2011e; NAVFAC 2010). Half of the 15 sites (Skeet 

Range #820; Pistol Range #821; and Airfield Sites: Rocket Loading Area, Skeet Range, Bore Sighting 

Range, Shooting-In-Butt Range, and Trap Range) are located at Boca Chica Field (see Figure 3.12-1). The 

sites located at the airfield are all mostly covered by thick layers of concrete and used as part of the 

active Boca Chica Field. The Skeet Range and Pistol Range sites are undergoing Site 

Investigation/Remedial Investigation activities (NAS Key West 2011e). Land Use Controls will likely be 

recommended for four of the Airfield Sites (Skeet Range, Bore Sighting Range, Shooting-In-Butt Range, 

and Trap Range) after further investigation and/or risk assessment. The Rocket Loading Area may 

require excavation and additional characterization activities before concurrence for No Further Action 

can be provided by FDEP (NAS Key West 2011e; NAVFAC 2010; FDEP 2011).  
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Table 3.12-2 Environmental Restoration Sites at NAS Key West Boca Chica Field Property 

 
Type of 

Contamination 

Land Use 
Control 

Implemented Status 

RCRA SWMU Sites 

SWMU 1, Boca Chica Open Disposal 
Area 

POL Yes 
Action completed, routinely 
monitored 

SWMU 2, Boca Chica DDT Mixing Area 
Pesticides Yes 

Action completed, routinely 
monitored 

SWMU 3, Boca Chica Fire Fighting Area POL Yes Closed 

SWMU 4, Boca Chica AIMD Building A-
980 

POL Yes 
Closed 

SWMU 5, Boca Chia Sand Blasting 
Building A-990 

Phenol Yes 
Closed 

SWMU 7, Boca Chica temporary 
Hazardous Waste Storage Area 

Hazardous wastes Yes 
Action completed, routinely 
monitored 

SWMU 9, Boca Chica Jet Engine Test Cell 
Site 

POL Yes 
Undergoing remediation and 
closure activities 

IRP Sites 

Site 27/Manhole 31 
POL Yes 

Remedial Investigation/ 
Feasibility Study Phase 

Flying Club AOC 
POL Yes 

Undergoing remediation and 
closure activities 

Geiger Key Hawk Missile Site AOC 
POL No 

Undergoing remediation and 
closure activities 

Boca Chica Hawk Missile Site AOC 
POL No 

Undergoing remediation and 
closure activities 

Fuel Remediation Sites 

Truck Fill Stand  
POL Yes 

Undergoing remediation and 
closure activities 

Tank Farm  
POL Yes 

Undergoing remediation and 
closure activities 

UST Sites 

Flying Club Suspected UST POL Yes Investigation 
Sources: NAS Key West 2011c; NAS Key West 2011d; NAS Key West 2006a; Courtright 2011; FDEP 2007, Barham 2011e 



NAS Key West Airfield Operations Final Environmental Impact Statement  

3-92  3.0 Affected Environment 
  July 2013 

 

This page intentionally left blank.



 NAS Key West Airfield Operations Final Environmental Impact Statement 

3.0 Affected Environment  3-93 
July 2013   

 
Figure 3.12-1 Environmental Remediation Sites at NAS Key West 
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4.0 ENVIRONMENTAL CONSEQUENCES 

Chapter 4 presents an analysis of the potential direct and indirect effects of each alternative on the 

affected environment. Cumulative impacts of the proposed action alternatives with other past, present, 

and foreseeable future actions are presented in Chapter 5. The following discussion elaborates on the 

nature of the characteristics that might relate to resources. The terms below are used to describe the 

intensity of effects and to assess significance.  

Significance was determined according to NEPA implementing regulations at 40 CFR 1508.27, which 

requires considerations of both context and intensity as follows.  

(a) Context. This means that the significance of an action must be analyzed in several contexts 

such as society as a whole (human, national), the affected region, the affected interests, and the 

locality. Significance varies with the setting of the proposed action. For instance, in the case of a 

site-specific action, significance would usually depend upon the effects in the locale rather than 

in the world as a whole. Both short- and long-term effects are relevant. 

(b) Intensity. This refers to the severity of impact. Responsible officials must bear in mind that 

more than one agency may make decisions about partial aspects of a major action. The 

following should be considered in evaluating intensity. 

1. Impacts that may be both beneficial and adverse. A significant effect may exist even if the 

federal agency believes that on balance the effect will be beneficial. 

2. The degree to which the proposed action affects public health or safety. 

3. Unique characteristics of the geographic area such as proximity to historic or cultural 

resources, park lands, prime farmlands, wetlands, wild and scenic rivers, or ecologically 

critical areas. 

4. The degree to which the effects on the quality of the human environment are likely to be 

highly controversial. 

5. The degree to which the possible effects on the human environment are highly uncertain or 

involve unique or unknown risks. 

6. The degree to which the action may establish a precedent for future actions with significant 

effects or represents a decision in principle about a future consideration. 

7. Whether the action is related to other actions with individually insignificant but 

cumulatively significant impacts. Significance exists if it is reasonable to anticipate a 

cumulatively significant impact on the environment. Significance cannot be avoided by 

terming an action temporary or by breaking it down into small component parts. 

8. The degree to which the action may adversely affect districts, sites, highways, structures, or 

objects listed in or eligible for listing in the National Register of Historic Places or may cause 

loss or destruction of significant scientific, cultural, or historical resources. 
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9. The degree to which the action may adversely affect an endangered or threatened species 

or its habitat that has been determined to be critical under the ESA.  

10. Whether the action threatens a violation of federal, state, or local law or requirements 

imposed for the protection of the environment. 

 NOISE 4.1

The effects analysis for noise focuses on those areas affected by airfield operations and potential 

changes in noise levels due to the introduction of next generation aircraft at NAS Key West and (with 

Alternatives 2 and 3) increased airfield operations. As discussed in Section 3.1, the APE for noise includes 

both on and off-Station acreage, and off-Station populations, households, and identified locations of 

interest. Factors considered in evaluating noise effects include exposure levels, speech interference, 

sleep disturbance, and workplace exposure. 

 No Action Alternative 4.1.1

Under the No Action Alternative, the proposed action would not be implemented. Annual airfield 

operations would continue at a similar level to the existing condition. The existing noise environment 

would not potentially be altered by operations conducted by next generation aircraft at NAS Key West. 

Existing DNL noise exposure levels (which correlate to community annoyance), speech interference, 

sleep disturbance, and workplace exposure would continue as described for the existing noise 

environment as presented in Section 3.1. 

 Alternative 1  4.1.2

Under Alternative 1, legacy aircraft would gradually be replaced by next generation aircraft that produce 

different noise levels. The following parameters were used to analyze the noise effects under 

Alternative 1. 

 Operations involving legacy aircraft modeled for the existing noise environment were removed and 

replaced on a 1:1 basis with the next generation aircraft consistent with Table 2.8-1. FA-18C/D 

operations were replaced with F-35C operations, P-3 operations were replaced with P-8 operations, 

F-16 operations were replaced F-22 operations, AV-8 operations were replaced with F-35B 

operations, and EA-6 operations were replaced with EA-18G operations.  

 The next generation aircraft were modeled using the same flight tracks and runway utilization as the 

legacy aircraft. 

 Existing annual FCLP operations were estimated at 1,396 or approximately 3 percent of all airfield 

operations. This included up to 500 tactical aircraft FLCP operations. (Unlike Alternatives 2 and 3, 

Alternative 1 does not include the potential to accommodate additional carrier air wing FCLP 

operations.) 

 Flight profiles for the next generation aircraft were based on best available data. For the F-35 series, 

noise data for the F-35A measured at Edwards AFB in October 2008, are the best available reference 

data and meet the analytical needs of the Navy. All three variants of the F-35 share a common 

engine and share common flight characteristics. They are operationally the same in conventional 

flight and airfield operations. The results of the Edwards AFB measurements were compiled into the 
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reference acoustic database for the NOISEMAP computer model which, in turn, was used for the EIS 

noise analyses. Appendix E contains maps of the representative modeled aircraft flight profiles for 

each type of flight operation, including all variants of the F-35.  

 As with the existing condition, acoustic night operations were estimated to be at 2.6 percent of 

annual operations. Any acoustic night operations that occur after 10:00 p.m. would be in support of 

critical mission requirements and completed as early possible. 

 Engine maintenance run-up events were modeled for F-35C as a 1:1 replacement for the existing FA-

18C/D maintenance run-up events. This is a potential highest use estimate where the high-powered 

run-up events for FA-18C/D were replaced with high revolution per minute, low thrust run-up 

events for F-35C and low-power run-ups for FA-1C/Ds were replaced with post maintenance built-in 

test run-ups for F-35C.  

 Weather conditions were modeled identical to the existing noise environment. 

 Detailed data on typical aircraft mix, types of airfield operations, runway and flight track utilization, 

and engine maintenance run-up operations for this alternative are provided in the noise study 

available at www.keywesteis.com. 

In terms of noise contribution, the transition from the FA-18C/D to the F-35C is the largest factor of 

change between the existing noise environment and the predicted noise environment under 

Alternative 1. This is due to relatively high percentage of operations for these aircraft - the legacy FA-

18C/D and proposed action F-35C account for 18 percent of all operations under the existing condition 

and Alternative 1, respectively. This percentage of aircraft operations is greater than all other 

legacy/next generation aircraft transitions combined.  

4.1.2.1 Day-Night Average Sound Level (DNL) Noise Exposure 

Noise modeling results indicate that under Alternative 1, an additional estimated 13 people and 14 

additional housing units off-Station would be within the 65 DNL and greater noise zone, representing an 

approximately 1 percent increase from the existing condition. The acreage (excluding water) within the 

65 DNL and greater noise zone would increase by an estimated 12 acres (approximately 1 percent), 

Figure 4.1-1 depicts the modeled noise exposure, in 5 dB increments, for Noise Zones 2 and 3 from NAS 

Key West operations under Alternative 1. Table 4.1-1 presents noise exposure in terms of acreage and 

Table 4.1-2 presents noise exposure in terms of estimated off-Station population and housing units. 

Although there would be a 230-acre overall decrease in the total area (land and water) within the 65 

DNL or greater noise zones, there would be an increase of 12 acres of land within the 65 DNL and 

greater noise zone under Alternative 1.  

There would be no change to the on-Station acreage or population within the 65 DNL and greater noise 

zone. The on-Station transient barracks noise exposure would remain in the 75-80 DNL noise zone and 

the NAS Key West Marina would remain within the 70-75 DNL noise zone. 

http://www.keywesteis.com/
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Figure 4.1-1 Alternative 1 DNL Noise Exposure from NAS Key West Airfield Operations 
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Table 4.1-1 Acreage within NAS Key West Noise Zones 2 and 3 under Alternatives 1, 2 and 3 1 

Noise Zone  
(DNL, in 5 dB 
increments)2 

Existing Environment Alternative 1 Alternative 2 – Preferred Alternative Alternative 3 

Total Acreage 
Acreage 

Excluding Water Total Acreage 
Acreage  

Excluding Water Total Acreage 
Acreage Excluding 

Water Total Acreage 
Acreage Excluding 

Water 

On-
Station 

Off-
Station Off-Station 

On- 
Station 

Off-
Station 

Net 
Change 

Off- 
Station  

Net 
Change1 

On- 
Station 

Off-
Station 

Net 
Change 

Off- 
Station  

Net 
Change1 

On- 
Station 

Off-
Station 

Net 
Change1 

Off- 
Station 

Net 
Change1 

Noise Zone 2 

65-70 85 5,846 539 84 5,676 -170 568 +29 60 5,709 -137 564 +24 45 6,064 +219 587 +47 

70-75 1,019 4,001 680 1,099 3,962 -39 712 +32 404 2,682 -1,319 289 -391 388 2,863 -1,146 313 -367 

Noise Zone 3 

75-80 1,224 1,533 518 1,163 1,502 -31 476 -42 1,726 3,461 +1,928 924 +406 1,692 3,531 +1,998 928 +410 

80-85 838 156 50 797 155 -1 43 -7 881 266 +110 101 +52 898 308 +151 111 +61 

85+ 754 13 7 777 24 +11 7 - 849 25 +12 7 +1 897 30 +17 9 +3 

Totals2 3,920 11,549 1,794 3,920 11,319 -230 1,806 +12 3,920 12,143 +594 1,886 +92 3,920 12,796 +1,239 1,948 +154 
Source: Wyle 2013 
Notes: 

1
 Addition/subtraction of numbers in the net change columns may not match these calculated totals due to rounding. 

             
2
 Exclusive of upper bound for all zones.   

                     
 

 

Table 4.1-2 Estimated Population and Housing Units within NAS Key West Noise Zones 2 and 3 under Alternatives 1 ,2, and 3 1 

Noise Zone  
(DNL, in 5 dB 
increments)2 

Estimated Population1 Estimated Housing Units 

Existing 
Environment Alternative 1 

Alternative 2 –  
Preferred Alternative Alternative 3 

Existing 
Environment Alternative 1 

Alternative 2 – 
Preferred Alternative Alternative 3 

Population Population 
Net 

Change Population 
Net 

Change Population 
Net 

Change Housing Units 
Housing 

Units 
Net 

Change 
Housing 

Units 
Net 

Change 
Housing 

Units 
Net 

Change 

Noise Zone 2 

65-70 1,384 1,403 +18 1,466 +82 1,558 +174 713 727 +14 740 +27 789 +76 

70-75 865 893 +29 699 -166 765 -100 483 499 +16 433 -50 467 -15 

Noise Zone 3 

75-80 167 133 -34 617 +450 626 +459 77 61 -16 284 +207 288 +212 

80-85 0 0 0 0 -- 0 -- 0 0 -- 0 -- 0 -- 

85+ 0 0 0 0 -- 0 -- 0 0 -- 0 -- 0 -- 

Totals2 2,416 2,429 +13 2,782 +366 2,949 +533 1,273 1,287 +14 1,457 +184 1,544 +271 
Source: Wyle 2013 
Notes: 

1 
The on-Station population is not reported here. However, there are two seasonably variable transient residential populations at NAS Key West: personnel that detach to NAS Key West for training are temporarily housed within a barracks facility that has 275 
bunks within the 75-80 DNL zone and the NAS Key West marina includes a population of approximately 50 military personnel and dependents that live aboard moored boats within the 70-75 DNL zone. 
 
2
 Exclusive of upper bound for all zones.  

 
 

 
Graphical Representations for these tables are provided on the following page. 
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Graphical Representation for Table 4.1-1 Acreage within NAS Key West Noise Zones 2 and 3 under Alternatives 1, 2 and 3 

Total Acreage within Noise Zones 2 and 3 

 

 

Graphical Representations for Table 4.1-2 Estimated Population and Housing Units within NAS Key West Noise Zones 2 and 3under Alternatives 1 ,2, and 3 1,2 

Estimated Population within NAS Key West Noise Zones 

 

Estimated Housing Units within NAS Key West Noise Zones 
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Average noise levels estimated at the 22 representative receptors near NAS Key West are provided in 

Table 4.1-3. As noted in Section 3.1.2.5, the methodology for identification of representative receptors 

resulted in a non-uniform distribution of these receptor locations. Typically, there would need to be a 

3 dB increase or decrease in noise levels to be perceptible. At the representative receptors analyzed, 

implementation of Alternative 1 would result in no perceptible change to the existing average noise 

environment.  

Table 4.1-3 Average Noise Levels at NAS Key West from NAS Key West Airfield Operations at Representative 
Receptors Under Alternatives 1, 2 and 3 

Representative Receptor
1
 

Existing 
Environment

2
 Alternative 1

2
 

Alternative 2-
Preferred Alternative

2
 Alternative 3

2
 

DNL DNL 
Change in 

DNL DNL 
Change in 

DNL DNL 
Change 
in DNL 

Big Coppitt First Baptist Church 69 68 -1 69 0 69 0 

Bobalu's Southern Cafe 69 69 0 70 +1 70 +1 

Boca Chica Road Housing Cluster 76 75 -1 77 +1 77 +1 

Coconut Grove Mobile Home Park <65 <65 - 66 +2 66 +2 

East Rockland Key Residential Cluster 77 77 0 77 0 78 +1 

Florida Keys Community College <65 <65 - <65 - <65 - 

Geiger Key Hawk Missile Site 71 71 0 74 +3 74 +3 

Geiger Key Marina 73 73 0 73 0 73 0 

Gerald Adams Elementary School <65 <65 - <65 0 <65 - 

HogFish Bar & Grille <65 <65 - <65 +1 65 +2 

Key Haven North Residential Cluster <65 <65 - <65 - <65 - 

Key Haven South Residential Cluster <65 <65 - 66 +2 66 +3 

Key West Baptist Temple <65 <65 - <65 - <65 - 

Key West Harbour Yacht Club 71 71 0 75 +4 75 +4 

Keys Presbyterian Church 69 70 +1 70 +1 71 +2 

Lower Keys Medical Center <65 <65 - <65 - <65 - 

New Life Tabernacle 69 69 0 69 0 70 +1 

Seaside Resorts Mobile Home Park 67 67 0 67 0 68 +1 

Shrimp Shack Dockside Grill <65 <65 - <65 0 65 +1 

Southern Key Cemetery <65 <65 - 65 +1 65 +1 

Tamarac Mobile Home Park 70 70 0 71 +1 71 +1 

United Pentecostal Church 68 68 0 69 +1 69 +1 
Source: Wyle 2013 
Notes: 

1
 Selected representative receptors are provided to more fully describe the existing average noise exposure from NAS Key West 
airfield operations. This table is not intended to include all receptors near Boca Chica Field. 
2
 Rounded to the nearest integer. 

 

Under Alternative 1, the FA-18E/F would remain the primary DNL contributor at most receptor 

locations, mostly due to greater single-event noise levels generated by the aircraft on approach, and to 

a smaller degree, the greater number of flight operations conducted by the aircraft, relative to other 

modeled types. The FA-18E/F’s contribution to the overall DNL would be approximately 6 to 10 dB 

greater than any other modeled aircraft’s DNL contribution for receptors located on eastern Stock Island 

and Key Haven. The DNL for eastern Stock Island would primarily be driven by Runway 07 straight-in 

arrival, FCLP, and departure operations. The DNL for Key Haven would primarily be driven by Runway 07 

break arrivals and FCLP operations. Additionally, Geiger Key Marina would see the FA-18E/F’s DNL 
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contribution be approximately 4 to 7 dB greater than any other individual aircraft’s DNL contribution. 

The DNL for Geiger Key Marina would be primarily driven by Runway 25 break arrivals and Runway 07 

departures. 

A slightly greater DNL contribution from aircraft other than the FA-18E/F occurs at only one 

representative receptor site, Seaside Resorts Mobile Home Park. At this location, departures contribute 

to more than 90 percent (within 0.5 dB) of the DNL and the SEL generated by FA-18E/F departures at 

this location is estimated to be approximately 3 to 4 dB less than those generated by the legacy FA-

18C/D, F-5 and F-35C. 

The F-35C’s contribution to DNL at most receptor locations for Alternative 1 would remain similar to 

that of the FA-18C/D, varying by approximately ±2 dB. Additional detail regarding specific aircraft and 

operation type contribution to DNL at all representative receptor locations can be found in the Final NAS 

Key West Noise Study (Wyle 2013) posted at www.keywesteis.com. 

Table 4.1-4 presents the maximum SELs at the 22 representative receptors near NAS Key West under the 

existing condition and Alternatives 1, 2, and 3. This maximum SEL data is provided to supplement to the 

DNL data; it provides additional information on the aircraft overflight events that produce the greatest 

total sound exposure at these representative receptors for these representative receptors. As indicated, 

FA-18E/F aircraft operation events would continue to be the primary contributors at these 

representative receptor locations. There would be increases in maximum SELs at two representative 

receptor sites (Keys Presbyterian Church and Seaside Resorts Mobile Home Park) with the next-

generation F-22 as compared to the EA-6B.  At the remainder of the representative receptors, there 

would be no change or a decrease in the maximum SEL as compared to the existing condition.  

Table 4.1-4 Comparison of Maximum SELs at Representative Receptors near NAS Key West 

Representative Receptor
1
 

Existing Environment Alternatives 1, 2, and 3 

Maximum 
SEL (dB)

 2
 Aircraft  Operation Type 

Maximum 
SEL (dB)

 2
 Aircraft  Operation Type 

Big Coppitt First Baptist 
Church 

117 FA-18E/F 
Touch-and-Go 
Pattern 

Same as existing environment 

Bobalu's Southern Café 117 FA-18E/F 
Touch-and-Go 
Pattern 

Same as existing environment 

Boca Chica Road Housing 
Cluster 

120 EA-6B 
Carrier Break 
Arrival 

118 FA-18E/F FCLP Pattern 

Coconut Grove Mobile Home 
Park 

112 EA-6B Straight-in Arrival Same as existing environment 

East Rockland Key Residential 
Cluster 

121 EA-6B 
Carrier Break 
Arrival 

115 FA-18E/F 
Touch-and-Go 
Pattern 

Florida Keys Community 
College 

96 FA-18E/F FCLP Pattern Same as existing environment 

Geiger Key Hawk Missile Site 
(historic structure) 

118 FA-18E/F FCLP Pattern Same as existing environment 

Geiger Key Marina 119 FA-18E/F 
Carrier Break 
Arrival 

Same as existing environment 

Gerald Adams Elementary 
School 

94 FA-18E/F FCLP Pattern Same as existing environment 

HogFish Bar & Grille 114 EA-6B Straight-in Arrival 112 FA-18E/F 
Straight-in 
Arrival 
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Table 4.1-4 Comparison of Maximum SELs at Representative Receptors near NAS Key West 

Representative Receptor
1
 

Existing Environment Alternatives 1, 2, and 3 

Maximum 
SEL (dB)

 2
 Aircraft  Operation Type 

Maximum 
SEL (dB)

 2
 Aircraft  Operation Type 

Key Haven North Residential 
Cluster 

98 FA-18E/F FCLP Pattern Same as existing environment 

Key Haven South Residential 
Cluster 

113 FA-18E/F FCLP Pattern Same as existing environment 

Key West Baptist Temple 103 EA-6B Straight-in Arrival 102 FA-18E/F 
Straight-in 
Arrival 

Key West Harbour Yacht Club 118 FA-18E/F FCLP Pattern Same as existing environment 

Keys Presbyterian Church 113 EA-6B 
Carrier Break 
Arrival 

117 F-22 
GCA Box 
Pattern 

Lower Keys Medical Center 97 FA-18E/F FCLP Pattern Same as existing environment 

New Life Tabernacle 119 FA-18E/F 
Touch-and-Go 
Pattern 

Same as existing environment 

Seaside Resorts Mobile Home 
Park 

106 EA-6B 
Carrier Break 
Arrival 

109 F-22 Departure 

Shrimp Shack Dockside Grill 116 EA-6B 
Carrier Break 
Arrival 

115 FA-18E/F 
Straight-in 
Arrival 

Southern Key Cemetery 119 EA-6B 
Carrier Break 
Arrival 

111 FA-18E/F 
Touch-and-Go 
Pattern 

Tamarac Mobile Home Park 120 EA-6B 
Carrier Break 
Arrival 

114 FA-18E/F 
Touch-and-Go 
Pattern 

United Pentecostal Church 118 EA-6B 
Carrier Break 
Arrival 

118 FA-18E/F 
Touch-and-Go 
Pattern 

Notes:  
1
 Selected representative receptors are provided to more fully describe the existing average noise exposure from NAS Key West 
airfield operations. This table is not intended to include all receptors near Boca Chica Field. 

 

2
 Rounded to the nearest integer. 

Source: Wyle 2013 

 

4.1.2.2 Comparison of Single Event Noise by Aircraft Type 

Table 4.1-5 presents the single event noise exposure data using SEL for overflight events for the legacy 

FA-18C/D, P-3, and F-15 aircraft and best available data on the next generation F-35 aircraft, P-8, and F-

22 aircraft. These are the main legacy/next generation aircraft type replacements that would occur at 

NAS Key West under Alternative 1. F-35C overflight events are 7 dB quieter than FA-18C/D overflight 

events on approach, 2 dB louder on departure, and 3 dB quieter in FCLP pattern operations. P-8 

overflight events are 3 dB louder on approach, 5 dB louder on departure, and 10 dB louder in GCA Box 

pattern operations than P-3 overflight events. F-22 overflight events are 9 dB louder on departure and 1 

dB louder on arrival than the legacy F-15. Appendix E.5 provides additional data on these and additional 

aircraft types. 
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Table 4.1-5 Comparison of Single Event Noise (in SEL) by Aircraft Type 

Operation 
Type 

Altitude  
(ft AGL) 

Legacy Next Gen. Legacy Next Gen. Legacy 
Next 
Gen. 

Other 
Aircraft 

FA-
18C/D F-35C

4
 P-3 P-8

5
 F-15 F-22 

FA-
18E/F 

F-5 EA-6B 

Approach
1
 1,000 109 102 84 87 97 98 113 92 114 

Departure
2
 1,000 117 119 91 96 111 120 115 108 121 

Pattern
3
 600 111 108 N/A N/A N/A N/A 119 N/A 115 

Notes:  
1
 Aircraft in gear and flaps down configuration. 

2
 Aircraft in a gear and flaps up configuration. 

3
 FCLP with aircraft in gear and flaps down configuration. 

4
 Based on F-35A noise data measured at Edwards Air Force Base on October 22, 2008 (this is the best available data 

on SEL for the F-35). 
5
 Based on B737-700 noise data 

4.1.2.3 Speech Interference 

In terms of speech interference, Table 4.1-6 enumerates the average daily indoor daytime (7 a.m. to 

10 p.m.) events per hour for locations that generally would experience indoor maximum sound levels of 

at least 50 dB with windows closed and open. These events are presented for the representative 

receptors for which speech interference analysis is applicable; these locations are non-uniformly 

distributed throughout the study area. Under Alternative 1, the mean number of speech interfering 

events averaged across the 19 applicable representative receptors would be 3 and 5 per hour for 

windows closed and open, respectively. When compared to existing environment, there would be no 

net change in the mean number of speech interfering events across the 19 applicable representative 

receptors under Alternative 1. As with the existing condition, no classrooms would be within the area 

exposed to greater than 60 DNL; therefore, additional classroom speech interference analysis is not 

warranted. 

Table 4.1-6 Indoor Speech Interference at Representative Locations  
near NAS Key West from NAS Key West Airfield Operations Under Alternatives 1, 2, and 3 

Applicable 
Representative Receptor 

Average Daily Indoor Events per Hour in Acoustic Daytime (7 a.m. to 10 p.m.)
1
 

Existing Environment Alternative 1 
Alternative 2 – 

Preferred Alternative Alternative 3 

Windows 
Closed 

Windows  
Open 

Windows 
Closed 

Windows 
Open 

Windows 
Closed 

Windows 
Open 

Windows 
Closed 

Windows 
Open 

Big Coppitt First Baptist 
Church

2 
 

3 5 3 5 4 5 4 6 

Babalu’s Southern Cafe
2, 3

 3 6 4 5 4 6 4 6 

Boca Chica Road Housing 
Cluster 

4 5 4 5 4 5 5 6 

Coconut Grove Mobile 
Home Park 

4 5 4 5 4 6 4 6 

East Rockland Key 
Residential Cluster 

5 6 5 6 5 6 5 7 

Florida Keys Community 
College

2
 

1 4 1 4 1 4 1 5 

Geiger Key Marina 3 5 3 4 3 5 4 5 

Gerald Adams Elementary 
School

2
 

<1 3 <1 3 <1 3 <1 4 
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Table 4.1-6 Indoor Speech Interference at Representative Locations  
near NAS Key West from NAS Key West Airfield Operations Under Alternatives 1, 2, and 3 

Applicable 
Representative Receptor 

Average Daily Indoor Events per Hour in Acoustic Daytime (7 a.m. to 10 p.m.)
1
 

Existing Environment Alternative 1 
Alternative 2 – 

Preferred Alternative Alternative 3 

Windows 
Closed 

Windows  
Open 

Windows 
Closed 

Windows 
Open 

Windows 
Closed 

Windows 
Open 

Windows 
Closed 

Windows 
Open 

Key  Haven North 
Residential Cluster 

1 3 2 3 2 4 2 4 

Key Haven South 
Residential Cluster 

3 5 3 5 3 6 3 6 

Key West Baptist Temple
2
 2 4 2 4 2 4 3 5 

Key West Harbour Yacht 
Club

2
 

3 6 3 5 3 6 4 6 

Keys Presbyterian Church
2
 4 6 4 5 4 6 4 6 

Lower Keys Medical 
Center

2
 

1 4 1 4 1 4 2 5 

New Life Tabernacle
2
 3 5 3 5 3 5 4 6 

Seaside Resorts Mobile 
Home Park 

3 4 3 4 3 4 3 5 

Southern Key Cemetery
2, 3

 3 5 3 5 3 5 3 5 

Tamarac Mobile Home 
Park 

4 5 4 5 4 5 5 5 

United Pentecostal 
Church

2
 

3 5 3 5 3 5 3 5 

Source: Wyle 2013 
Note: 

1
 Assumed a noise level reduction of 12dB (windows open) and 24dB (windows closed) with the exceptions of Coconut Grove, 

Seaside Resorts, and Tamarac mobile home parks; where noise level reductions are 12dB and 20dB, respectively. 
3
 Indoor noise levels are based on residential noise reduction levels, which may not be applicable to other types of construction 

such as boats, churches, medical centers, schools, and restaurants. 
3
 The 19 applicable receptors for speech interference analysis are primarily residential areas (including marinas with live-aboards), 

schools, churches, and auditoria; receptor sites near residential areas (e.g., restaurants and a cemetery) are included for 
reference.  

4.1.2.4 Sleep Disturbance 

As with the existing condition, the noise modeling for Alternative 1 included an estimated 2.6 percent of 

annual operations occurring during acoustic night (10 p.m. to 7 a.m.). Table 4.1-7 lists the probabilities 

of indoor awakening for locations of interest from daily averaged acoustic night (10 p.m. to 7 a.m.) 

events with windows closed and open. These events are presented for the 18 representative receptors 

for which sleep disturbance analysis is applicable; these locations are non-uniformly distributed 

throughout the study area. Average probability of awakening at residences near the 18 applicable 

representative receptors under Alternative 1 would range from 2 to 5 percent (windows closed) to 4 to 

9 percent (windows open). As compared to the existing condition of 2 to 5 percent (windows closed) to 

4 to 9 percent (windows open), there would be no net increase in potential for sleep disturbance under 

Alternative 1. 
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Table 4.1-7 Indoor Sleep Disturbance from NAS Key West Airfield Operations 
at Representative Locations near NAS Key West under Alternatives 1, 2, and 3 

Applicable 
Representative Receptor2 

Average Acoustic Night (10 p.m. to 7 a.m.) Probability of Awakening (%)
1
 

Existing Environment Alternative 1 
Alternative 2 – 

Preferred Alternative Alternative 3 

Windows 
Closed 

Windows 
Open 

Windows 
Closed 

Windows 
Open 

Windows 
Closed 

Windows 
Open 

Windows 
Closed 

Windows 
Open 

Big Coppitt First Baptist 
Church

2
 3% 6% 3% 6% 5% 8% 5% 8% 

Bobalu's Southern Café
2
 3% 6% 3% 6% 5% 8% 5% 9% 

Boca Chica Road Housing 
Cluster

3
 4% 8% 4% 8% 6% 11% 7% 12% 

Coconut Grove Mobile 
Home Park 4% 7% 4% 7% 5% 9% 6% 10% 

East Rockland Key 
Residential Cluster 5% 8% 5% 8% 7% 11% 7% 12% 

Florida Keys Community 
Center

2
 2% 4% 2% 4% 3% 6% 3% 6% 

Geiger Key Marina
3
 3% 6% 3% 6% 4% 8% 4% 8% 

Key Haven North 
Residential Cluster 2% 4% 2% 5% 3% 6% 3% 6% 

Key Haven South 
Residential Cluster 3% 6% 3% 6% 4% 8% 5% 9% 

Key West Baptist Temple
2
 3% 6% 3% 6% 4% 7% 4% 8% 

Key West Harbour Yacht 
Club

3
 5% 9% 5% 9% 7% 11% 7% 12% 

Keys Presbyterian Church
2
 4% 6% 4% 6% 5% 9% 5% 9% 

Lower Keys Medical 
Center

2
 2% 5% 2% 5% 3% 6% 3% 7% 

New Life Tabernacle
2
 3% 6% 3% 6% 4% 8% 5% 8% 

Seaside Resorts Mobile 
Home Park 3% 5% 3% 5% 4% 7% 5% 7% 

Southern Key Cemetery
2
 3% 5% 3% 5% 4% 7% 4% 7% 

Tamarac Mobile Home 
Park 4% 6% 4% 7% 6% 9% 6% 9% 

United Pentecostal 
Church

2
 3% 6% 3% 6% 4% 8% 4% 8% 

Source: Wyle 2013 
Note: 

1
 Probability of awakening percentages represent the likelihood of an individual being awakened by aircraft noise at least once during 

the time period the operations between 10 pm and 7 am (e.g., under the existing condition, on average, there is a 4 percent 
chance that residents in the Boca Chica Road Housing would be awakened during between 10 pm and 7 am). Assumed a noise level 
reduction of 15 dB (windows open) and 25 dB (windows closed) with the exceptions of Coconut Grove, Seaside Resorts, and 
Tamarac mobile home parks; where noise level reductions are 12dB and 20dB, respectively. 

2 
The 18 applicable receptors for sleep disturbance analysis are primarily residential areas (including marinas with live-aboards); 
receptor sites near residential areas (e.g., restaurants, schools, churches, and a cemetery) are included for reference. Indoor noise 
levels are based on residential noise reduction levels, which may not be applicable to other types of construction such as 
churches, medical centers, schools, and restaurants. 

3 
Includes events over 100 dB SEL indoors with windows open (exceeds practical extent of American National Standards Institute and 

the Acoustical Society of America standard S12.9-2008/Part 6 standard underlying data). 
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4.1.2.5 Workplace Noise  

Current Navy occupational noise exposure prevention procedures such as hearing protection and 

monitoring would continue to be implemented and compliance with all applicable OSHA and Navy 

occupational noise exposure regulations would continue. Given these management measures, there 

would be no workplace noise effects with implementation of Alternative 1. 

4.1.2.6 Conclusion 

Taking into consideration all of the preceding elements of the analysis of noise effects, the 

implementation of Alternative 1 would result in slight increases in community noise exposure. The 

increase in population, and housing within the 65 DNL and greater noise zones would be approximately 

1 percent. There would be an estimated 12 acre increase in land (excluding water) within the 65 DNL 

and greater noise zone. Estimated changes in average noise levels, single event noise, speech 

interference, and sleep disturbance at representative receptors are not likely to be perceptible. As with 

the existing condition, no population would be at risk for hearing loss (i.e., within the 80 DNL and 

greater noise zone) and NAS Key West occupational noise exposure managed in accordance with all 

applicable regulations. 

 Alternative 2-Preferred Alternative  4.1.3

The following parameters were used to analyze the noise effects under Alternative 2. 

 The same parameters as noted for Alternative 1 (see Section 4.1.2), plus the potential to 

accommodate carrier air wing FCLP operations that would vary annually based on availability of 

the primary training locations, but could total up to 4,500 additional operations (aircraft 

conducting up to 2,250 FCLP patterns) annually. Total annual airfield operations could equal up 

to approximately 52,000 operations. 

 Regarding the potential increase in FCLP operations discussed above, it is estimated that 12 

percent of those operations would be conducted during acoustic night (10 p.m. until 7 a.m.). 

This estimate is based on a carrier air wing detachment to NAS Key West during the summer 

months when that portion of training requiring dark conditions must be conducted in the late 

evening because of extended daylight. Any acoustic night operations that occur after 10:00 p.m. 

would be in support of critical mission requirements and completed as early possible.  (As 

compared to the estimate of acoustic night operations under the existing condition, total 

estimate acoustic night operations would increase to 3.2 percent of annual operations under 

Alternative 2.)  

 Engine maintenance run-ups operations would increase proportional to the increase in airfield 

operations.  

 Detailed data on typical aircraft mix, types of airfield operations, runway and flight track 

utilization, and engine maintenance run-up operations for this alternative are provided in the 

noise study available at www.keywesteis.com. 

http://www.keywesteis.com/
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4.1.3.1 DNL Noise Exposure 

Under Alternative 2, the net increase off-Station lands excluding water within the 65 DNL and greater 

noise zone would be 92 acres, an approximately 5 percent increase. Off-Station, an estimated additional 

366 people and 184 households would be exposed to 65 DNL and greater noise levels. Figure 4.1-2 

provides the noise modeling results for Noise Zones 2 and 3, in 5 dB increments, under Alternative 2 and 

includes the 60 DNL contour for consistency with OPNAVINST 11010.36C (DON 2008c). Including water, 

the 65 DNL and greater noise zones affect an additional 594 acres off-Station, an approximately 

5 percent increase (see Table 4.1-1). The majority of the increase (85 percent) would be over water. 

Excluding water, there would be a decrease of 367 acres within Noise Zone 2 (65-75 DNL) and a 459 acre 

increase within Noise Zone 3 (75 DNL or greater), with noise exposure intensity increasing in areas in 

closest proximity to the airfield, particularly in the Geiger Key and Rockland Key areas.  

As with Alternative 1, there would be no change to the on-Station acreage or population within the 

65 DNL and greater noise zones. The on-Station transient barracks noise exposure would remain in the 

75-80 DNL noise zone and the NAS Key West marina would remain within the 70-75 DNL noise zone.  

See Table 4.1-3 for average noise levels at the 22 representative receptors near NAS Key West. As noted 

in Section 3.1.2.5, the methodology for identification of representative receptors resulted in a non-

uniform distribution of these receptor locations. Typically, there would need to be a 3 dB increase or 

decrease in noise levels to be perceptible. Of the 22 representative receptors analyzed, implementation 

of Alternative 2 would result in a perceptible change in the existing noise environment at 2 

representative receptors: Geiger Key Hawk Missile Site and the Key West Harbour Yacht Club. As with 

Alternative 1, the FA-18 E/F would remain the primary DNL contributor at most receptor locations. The 

maximum SELs at representative receptors under all action alternatives (see Table 4.1-4). 

4.1.3.2 Comparison of Single Event Noise by Aircraft Type 

As Alternative 2 would replace legacy aircraft with the same next generation aircraft as Alternative 1, 

there is no difference in the comparison of single event noise by aircraft type between these 

alternatives. (See Table 4.1-5 and Appendix E.5 for comparison of aircraft overflight SEL noise exposure 

data for the legacy and best available data on the next generation aircraft.) 

4.1.3.3 Speech Interference 

Under Alternative 2, the mean number of speech interfering events averaged across the 19 applicable 

representative receptors would be 3 and 5 per hour for windows closed and open, respectively. When 

compared to existing environment, there would be no net change in the mean number of speech 

interfering events across the 19 applicable representative receptors under Alternative 2 (see Table 4.1-

6). As with the existing environment and Alternative 1, no schools would be within the 60 DNL noise 

zone, thus classroom speech interference does not warrant further analysis. 
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Figure 4.1-2 Alternative 2 (Preferred Alternative) DNL Noise Exposure from NAS Key West Airfield Operations 
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4.1.3.4 Sleep Disturbance  

The noise modeling input for Alternative 2 estimated that 3.2 percent of annual operations would occur 

during acoustic night (10 p.m. to 7 a.m.). Under Alternative 2, for windows closed and open, percentage 

awakening at representative receptors would increase by 1 to 2 percent with windows closed and 1 to 3 

percent with windows open as compared to the existing environment for the 18 representative 

receptors for which sleep disturbance analysis is applicable (see Table 4.1-7). Thus, there would be a 

slight increase in the possibility of awakening under Alterative 2 relative to existing conditions and 

Alternative 1 (no increase).  

4.1.3.5 Workplace Noise 

As with Alternative 1, current Navy occupational noise exposure prevention procedures and compliance 

with all applicable OSHA and Navy occupational noise exposure regulations would continue. Given these 

management measures, there would be no workplace noise effects with implementation of 

Alternative 2. 

4.1.3.6 Conclusion 

Taking into consideration all of the preceding elements of the analysis of noise effects, the 

implementation of Alternative 2 would result in minor increases in community noise exposure. It is 

estimated that there would be an approximately 5 percent increase in off-Station land acreage within 

the 65 DNL and greater noise zone and an approximately 15 percent increase in the population and 14 

percent increase in housing units within the 65 DNL and greater noise zone. Higher average noise levels 

would occur in areas closest to the airfield. Estimated changes in average noise levels, single event 

noise, speech interference, and sleep disturbance at representative receptors would be imperceptible to 

slight. As with the existing condition, no population would be at risk for hearing loss (i.e., within 80 DNL 

and greater noise zone) and NAS Key West occupational noise exposure managed in accordance with all 

applicable regulations. 

 Alternative 3  4.1.4

The following parameters were used to analyze the noise effects under Alternative 3. 

 The same parameters as noted for Alternative 2 (see Section 4.1.3), plus added operational 

capacity and flexibility to effectively meet Navy training requirements under the FRTP with an 

up to approximately 10 percent increase in other annual airfield operations. Total annual airfield 

operations could equal up to approximately 57,000 operations. 

 As compared to the estimate of acoustic night operations under the existing condition, total 

acoustic night operations would increase to 3.1 percent of annual operations under Alternative 

3. As with Alternative 2, this estimated increase is based on a carrier air wing detachment to 

NAS Key West during the summer months when that portion of training requiring dark 

conditions must be conducted in the late evening because of extended daylight. Any acoustic 

night operations that occur after 10:00 p.m. would be in support of critical mission requirements 

and completed as early as possible.  
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 Engine maintenance run-ups would operations would increase proportional to the increase in 

airfield operations.  

 Detailed data on typical aircraft mix, types of airfield operations, runway and flight track 

utilization, and engine maintenance run-up operations for this alternative are provided in the 

noise study available at www.keywesteis.com. 

4.1.4.1 DNL Noise Exposure 

Figure 4.1-3 provides the noise modeling results for Noise Zones 2 and 3, in 5 dB increments, under 

Alternative 3 and includes the 60 DNL contour for consistency with OPNAVINST 11010.36C (DON 2008c). 

Under Alternative 3, off-Station, there would be an estimated 155-acre increase in the land area 

excluding water within the 65 DNL and greater noise zone, an 8 percent increase as compared to the 

existing condition (see Table 4.1-1). Excluding water, there would be an estimated decrease of 320 acres 

off-Station within Noise Zone 2 and an increase of 474 acres off-Station within Noise Zone 3, with higher 

average noise levels occurring in close proximity to the airfield. 

An estimated additional 533 people and 271 households would be within the estimated 65 DNL and 

greater noise zones (see Table 4.1-2). Total off-Station acreage (land and water) within the 65 DNL and 

greater noise zone would increase by an estimated 1,239 acres, an 11 percent increase. The majority of 

the increase (88 percent) would be over water.  

As with Alternatives 1 and 2, there would be no change to the on-Station acreage or population that 

would be exposed to noise levels above 65 DNL. The on-Station transient barracks noise exposure would 

remain in the 75-80 DNL noise zone and the NAS Key West marina would remain within the 70-75 DNL 

noise zone.  

See Table 4.1-3 for average noise levels at the 22 representative receptors near NAS Key West. As noted 

in Section 3.1.2.5, the methodology for identification of representative receptors resulted in a non-

uniform distribution of these receptor locations. Typically, there would need to be a 3 dB increase or 

decrease in noise levels to be perceptible. Of the 22 representative receptors analyzed, implementation 

of Alternative 3 would result in a perceptible change in the existing noise environment at 3 

representative receptors: Geiger Key Hawk Missile Site, Key Haven South Residential Cluster, and the 

Key West Harbour Yacht Club. As with Alternatives 1 and 2, the FA-18E/F would remain the primary DNL 

contributor at most receptor locations and the maximum SELs at representative receptors would be the 

same under all action alternatives (see Table 4.1-4). 

4.1.4.2 Comparison of Single Event Noise by Aircraft Type  

As Alternative 3 would replace legacy aircraft with the same next generation aircraft as Alternatives 1 

and 2, there is no difference in the comparison of single event noise by aircraft type between these 

alternatives. See Table 4.1-5 and Appendix E.5 for comparison of aircraft overflight SEL noise exposure 

data for the legacy and best available data on the next generation aircraft.  

http://www.keywesteis.com/
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4.1.4.3 Speech Interference 

As with Alternative 2, under Alternative 3 the mean number of speech interfering events averaged 

across the 19 applicable representative receptor locations would be 3 and 5 per hour for windows open 

and closed, respectively (see Table 4.1-6). When compared to existing environment, there would be no 

net change in the mean number of speech interfering events across the 19 applicable representative 

receptors under Alternative 3. As with the existing environment and Alternatives 1 and 2, no schools 

would be within the 60 DNL noise zone, thus classroom speech interference does not warrant further 

analysis. 

4.1.4.4 Sleep Disturbance 

The noise modeling input for Alternative 3 estimated that 3.1 percent of annual operations would occur 

during acoustic night (10 p.m. to 7 a.m.). The estimated acoustic night operations under Alternative 3 is 

slightly less than the 3.2 percent estimated in Alternative 2 because the proposed up to 10 percent 

increase in all annual airfield operations under Alternative 3 (in addition to the potential to 

accommodate additional FCLP operations under both Alternatives 2 and 3) results in a smaller relative 

percentage of acoustic night operations as compared to Alternative 2. Under Alternative 3, for windows 

closed and open, percentage awakening at representative receptors would increase by 1 to 3 percent 

with windows closed and 2 to 4 percent with windows open as compared to the existing environment 

for the 18 representative receptors for which sleep disturbance analysis is applicable (see Table 4.1-7). 

Thus, there would be an additional slight increase in the possibility of awakening under Alternative 3 

relative to existing conditions and Alternative 1 (no increase), as well as to Alternative 2 (slight increase).  

4.1.4.5 Workplace Noise 

As with Alternatives 1 and 2, current Navy occupational noise exposure prevention procedures and 

compliance with all applicable OSHA and Navy occupational noise exposure regulations would continue. 

Given these management measures, there would be no workplace noise effects with implementation of 

Alternative 3. 

4.1.4.6 Conclusion 

Taking into consideration all of the preceding elements of the analysis of noise effects, the 

implementation of Alternative 3 would result in a moderate increases in community noise exposure. It is 

estimated that there would be an approximately 11 percent increase in off-Station land acreage within 

the 65 DNL and greater noise zone and an approximately 22 percent increase in the population and an 

approximately 21 percent increase in the number of housing units within the 65 DNL and greater noise 

zone. Estimated changes in average noise levels, single event noise, speech interference, and sleep 

disturbance at representative receptors would be slight, but more perceptible as compared to the other 

alternatives. As with the existing condition, no population would be at risk for hearing loss (i.e., within 

80 DNL and greater noise zone) and NAS Key West occupational noise exposure managed in accordance 

with all applicable regulations. 
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Figure 4.1-3 Alternative 3 DNL Noise Exposure from NAS Key West Airfield Operations 
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 AIR QUALITY 4.2

Because Monroe County is in attainment for NAAQS, the CAA General Conformity Rule (40 CFR Parts 51 

and 93) does not apply and is not addressed in this analysis. Air quality impacts within the affected 

environment were reviewed for significance in light of federal air pollution standards and regulations. 

Potential air quality impacts include 1) increases of ambient air pollution concentrations above the 

National Ambient Air Quality Standards (NAAQS) or 2) increasing net mobile source emissions in excess 

of 250 tons per year (TPY) for any criteria pollutant. Since there would be low levels of hazardous air 

pollutants (HAPs) emissions from aircraft in the ambient air below the mixing height (i.e., 3,000 ft AGL), 

impacts to air quality from HAPs are not anticipated and further analysis of HAPs was not completed in 

this EIS. None of the proposed action alternatives would impact existing air pollution control efforts. 

Pollutants considered in this analysis include the criteria pollutants, excluding lead (airborne emissions 

of lead are not included because there are no known significant lead emission sources in the region or 

associated with the proposed action). For criteria pollutant emissions, 250 TPY per pollutant was used as 

a comparative analysis threshold. This value is used by the USEPA in their New Source Review Standards 

as an indicator for impact analysis for listed new major stationary sources in attainment areas. No 

similar regulatory threshold is available for mobile source emissions, which are the primary emissions 

sources for the proposed action. Lacking any mobile source emissions thresholds, the 250-TPY major 

stationary source threshold was used to equitably assess and compare mobile source emissions.  

Air quality impacts were assessed by comparing the net change in operational emissions associated with 

the retirement of legacy aircraft and the introduction of replacement aircraft, which include the F-35 

variants, F-22, P-8, and EA-18G. NAS Key West existing emissions were compared to projected emissions 

under Alternatives 1, 2, and 3. These emissions include aircraft operations within the airfield and 

surrounding airspace under the 3,000-ft AGL mixing height, as well as GSE operations. 

Mixing height is defined as the vertical region of the atmosphere where pollutant mixing occurs. Above 

this height, pollutants that are released generally do not mix with ground level emissions and do not 

have an effect on ground level concentrations in the local area. The 3,000-ft AGL mixing height is the 

default mixing height used by USEPA and FAA for the United States. The 3,000-ft value is used as the 

default value because it is close to the annual average mixing height in the contiguous United States. 

Generally in the morning hours, the mixing height is lower than 3,000 ft except during the summer in 

southern Florida. In the winter, the morning mixing heights are even lower and in general below 3,000 ft 

in the contiguous United States. In the afternoons, the mixing heights tend to increase. The implications 

are that for a large part of the typical day and year, mixing heights are less than the minimum altitude of 

airplane operations being evaluated (FAA 2000). Data used to calculate emissions from aircraft 

operations were obtained from NAS Key West personnel, the Navy Aircraft Environmental Support 

Office (AESO), and flight profiles and operation numbers prepared by Wyle Labs (Wyle 2012). Emission 

factors for GSE were derived from Table A4 in Exhaust and Crankcase Emission Factors for Nonroad 

Engine Modeling - Compression Ignition (USEPA 2010), with the exception of SO2 factors, which were 

obtained from AP 42, Section 3.2.1. Airfield GSE use was based on data obtained from NAS Lemoore and 

applied to NAS Key West operations as airfield operations were expected to be similar. 
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For existing emissions, the plane expected to be most representative of each category of transient 

aircraft that visit NAS Key West to train was used for analytical purposes; this resulted in the most 

conservative assessment of potential air impacts. For the transient jet: fighter/trainer category, the T-45 

was selected as the surrogate aircraft for analysis. The existing operational numbers for this aircraft 

include the operations for the EA-6 because of the small number of operations for these aircraft, which 

fit into the same jet category. As the EA-6 is to be replaced by the EA-18G, which is an F-18 E/F variant, 

the EA-18G operations were captured under F-18 E/F operations in the Alternatives analyses.  

All three variants of the F-35 will visit NAS Key West to train and each will replace a different legacy 

aircraft that is captured in the existing operations; therefore, the emissions analysis combined the 

operations of all variants for each of the action alternatives. 

 No Action Alternative  4.2.1

Under the No Action Alternative, the proposed action would not be implemented. As such, existing air 

quality conditions as described in Section 3.2 would continue. 

 Alternative 1  4.2.2

4.2.2.1 Construction 

Under Alternative 1, improvements would primarily be limited to interior renovations. Existing facilities 

in the West Ramp area of the airfield would be renovated as required to meet facilities requirements 

specific to next generation aircraft, primarily secured space, and associated utility requirements of the F-

35. The scale of renovation and any associated emissions would be minor, no thresholds would be 

exceeded, and there would be no air quality impacts generated by construction activities.  

4.2.2.2 Operations 

Table 4.2-1 presents a summary of annual source emissions generated under Alternative 1 (and all 

alternatives) compared to existing emissions from airfield operations. The transition from the legacy to 

next generation aircraft would result in a reduction in VOCs, CO, SO2, and particulate matter emissions, 

and small increases in NOx emissions. The net change for NOx would not approach the Mobile Source 

Comparative Threshold. Emissions from aircraft operations estimated under Alternative 1 would result 

in a negligible impact on air emissions for the area. 

 Alternative 2- Preferred Alternative   4.2.3

4.2.3.1 Construction 

Under Alternative 2, the construction impacts would be the same as described for Alternative 1.  

4.2.3.2 Operations  

As shown in Table 4.2-1, Alternative 2 would result in a small increase in emissions for NOx and SO2. The 

net change for these pollutants would not approach the Mobile Source Comparative Threshold. The 

remaining criteria pollutants emissions would decrease compared to the existing environment. 

Emissions from aircraft operations under Alternative 2 would result in a negligible impact on air 

emissions for the area. 
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 Alternative 3  4.2.4

4.2.4.1 Construction 

Under Alternative 3, the construction impacts would be the same as described for Alternative 1. 

4.2.4.2 Operations  

As shown in Table 4.2-1, Alternative 3 would result in a modest increase in emissions for NOx and SO2. 

The net change for these pollutants would not approach the Mobile Source Comparative Threshold. The 

remaining criteria pollutants emissions would decrease compared to the existing environment. 

Emissions from aircraft operations under Alternative 3 would result in a negligible impact on air 

emissions for the area. 
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Table 4.2-1 Annual Emissions from Aircraft Operations at NAS Key West Under Alternatives 1, 2, and 3 

Emission Sources 

Air Pollutant Emissions (tons per year) 

Alternative 1 Alternative 2 – Preferred Alternative Alternative 3 

VOCs CO NOx SO2 PM10 PM2.5 VOCs CO NOx SO2 PM10 PM2.5 VOCs CO NOx SO2 PM10 PM2.5 

F-35 A/B/C 0.54 16.90 56.57 12.04 1.03 1.03 0.54 17.37 66.56 13.38 1.10 1.10 0.60 19.22 72.57 14.67 1.21 1.21 

Maintenance Run-ups 0.04 1.17 0.34 0.23 0.01 0.01 0.05 1.48 0.43 0.29 0.02 0.02 0.05 1.61 0.47 0.32 0.02 0.02 

FA-18 E/F 125.60 614.35 82.82 12.51 36.89 35.78 125.36 613.22 87.78 13.50 39.57 38.38 139.12 680.54 96.77 14.86 43.56 43.56 

Maintenance Run-ups 6.57 24.39 2.06 0.50 1.98 1.92 7.80 28.92 2.44 0.59 2.35 2.28 8.48 31.46 2.66 0.65 2.56 2.48 

F-5N 16.31 192.02 14.16 7.06 37.44 36.31 16.31 192.02 14.16 7.06 37.44 36.31 18.10 213.14 15.72 7.84 41.55 40.31 

Maintenance Run-ups 4.90 45.63 2.54 1.26 5.98 5.80 4.90 45.63 2.54 1.26 5.98 5.80 5.43 50.60 2.81 1.40 6.63 6.43 

P-8 0.83 8.11 18.78 0.51 ND ND 0.83 8.11 18.78 0.51 ND ND 0.92 9.01 20.84 0.56 ND ND 

F-22 0.53 4.14 2.66 0.50 0.43 0.39 0.53 4.14 2.66 0.50 0.43 0.39 0.59 4.60 2.95 0.56 0.48 0.43 

Transient Prop – Small/Medium: 
C-2 

2.99 4.64 3.81 1.05 2.01 1.95 2.99 4.64 3.81 1.05 2.01 1.95 3.32 5.15 4.22 1.16 2.23 2.16 

Transient Rotary Wing: H-60 0.58 4.47 1.25 0.49 0.81 0.78 0.58 4.47 1.25 0.49 0.81 0.78 0.64 4.96 1.39 0.54 0.89 0.87 

Transient Prop – Large: C-130 1.59 3.18 4.51 1.21 2.28 2.21 1.59 3.18 4.51 1.21 2.28 2.21 1.76 3.53 5.00 1.34 2.53 2.46 

Transient Jet – Fighter/Trainer: T-45 0.79 4.55 1.56 0.50 1.45 1.41 0.79 4.55 1.56 0.50 1.45 1.41 0.87 5.05 1.73 0.56 1.61 1.56 

Transient Jet – Medium Transport:  
C-40A 

0.59 6.30 1.79 0.99 0.30 0.29 0.59 6.30 1.79 0.99 0.30 0.29 0.66 7.00 1.99 1.10 0.33 0.32 

Transient Jet – Large Transport & 
Refuel: C5-B 

2.70 9.72 11.44 0.33 0.85 0.83 2.70 9.72 11.44 0.33 0.85 0.83 3.00 10.79 12.70 0.36 0.95 0.92 

Transient Jet – Cargo/Passenger:  
C-560 

10.50 10.97 0.59 0.28 0.08 0.08 10.50 10.97 0.59 0.28 0.08 0.08 11.65 12.18 0.65 0.31 0.09 0.09 

GSE 0.66 2.82 7.60 0.29 0.56 0.55 0.66 2.82 7.60 0.29 0.56 0.55 0.73 3.13 8.43 0.32 0.62 0.61 

Total Alternative Air Emissions 175.71 953.36 212.47 39.76 92.10 89.34 176.71 957.56 227.89 42.25 95.22 92.37 195.94 1,061.96 250.92 46.56 105.27 103.43 

Total Existing Environment Air 
Emissions 265.07 1,173.59 189.59 40.57 126.48 122.59 265.07 1,173.59 189.59 40.57 126.48 122.59 265.07 1,173.59 189.59 40.57 126.48 122.59 

Net Change -89.37 -220.23 22.88 -0.81 -34.38 -33.25 -88.37 -216.03 38.30 1.67 -31.26 -30.22 -69.14 -111.63 61.33 5.99 -21.21 -19.16 

Mobile Source Comparative 
Threshold 

250 250 250 250 250 250 250 250 250 250 250 250 250 250 250 250 250 250 

 1 



NAS Key West Airfield Operations Final Environmental Impact Statement  

4-32  4.0 Environmental Consequences 
  July 2013 

This page intentionally left blank. 



 NAS Key West Airfield Operations Final Environmental Impact Statement 

4.0 Environmental Consequences  4-33 
July 2013   

 SAFETY 4.3

The safety analysis contained in this section addresses issues related to the health and well-being of 

both military personnel and civilians living on or in the vicinity of NAS Key West and under its associated 

airspace. Specifically, this section references information on hazards associated with aviation safety such 

as APZs, aircraft mishaps, BASH, and other flight safety considerations.  

 No Action Alternative  4.3.1

Under the No Action Alternative, the proposed action would not be implemented. Operations at NAS 

Key West would continue at current levels and all regulations and plans that pertain to runways, APZs, 

mishaps, BASH, and other flight safety considerations would continue to be followed. Under the No 

Action Alternative, there would be no change to air/ground safety risks at NAS Key West. 

 Alternative 1  4.3.2

4.3.2.1 Runways and APZs 

Alternative 1 would have no effect on the existing runways or APZs at NAS Key West. The runways at 

NAS Key West are compliant with all airfield safety and planning criteria and the new airframes would 

not require that runway length or orientation be reconfigured to retain optimal safety and efficiency of 

the airfield. Likewise, the APZs are based on Class B Runway APZ designation and predominant flight 

path, not changes in use or aircraft. The new aircraft are similar in function to existing aircraft and would 

not result in a change to predominant flight paths. No new on-base activities or construction would 

occur in the current APZs as a result of this action. Risks to persons and activities in the APZs would not 

change. The Navy would continue to work with Monroe County to address compatible use of privately 

owned land within APZ I in the northwest portion of Boca Chica Key and APZs I and II on Geiger Key (see 

Section 3.4). 

4.3.2.2 Mishaps 

It is difficult to project future safety/mishap rates for any new aircraft. Since the proposed action 

involves a number of legacy aircraft being replaced over time by newer aircraft, there is some 

uncertainty about what mishap rates are to be expected. In all cases, the DOD maximizes the use of 

lessons learned and current technology to minimize the chances of aircraft loss. There are advances in 

the use of computers to aid in design and manufacture of new systems with each generation of aircraft. 

Modeling, simulation, and ground tests reduce the uncertainties of flight testing, and the subsequent 

flight‐test program includes efforts to ensure flight safety and to reduce risks associated with the 

operation of new aircraft. In all cases, each new aircraft type will meet all required standards prior to 

certification. As of May 2012, all three variants of the F-35 had executed more than 2,000 flight 

operations without a serious in-flight mishap (Lockheed Martin 2012). 

Although the F-35 is a new aircraft, the single engine that powers it is a composite product of 30 years of 

engineering, lessons learned from previous aircraft engines with a similar core, and tens of thousands of 

hours of operational use in legacy aircraft (DOD 2011b; Pratt & Whitney 2011). The engine is derived 

through at least five generations and more than 600,000 flight hours and is expected to have logged 

more than 16,000 test hours prior to the F-35 introduction across the U.S. (Pratt & Whitney 2011). The 
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F-35 engine safety program focused on the major contributors to previous aircraft losses and provided 

redundancies in case of control system failures. Examples of improved design characteristics that are 

damage tolerant and enhance aircraft safety include a dual wall engine liner, a fan blade containment 

shell, and a shaft monitor for vibration, torque, and alignment. 

In an effort to reduce the most common mishap cause, pilot error, the F-35 program is built around 

extensive, high fidelity simulator training. The sophistication of the F-35 simulators will allow for a wide 

range of training, including most facets of flight operations and comprehensive emergency procedures, 

making pilots better prepared to succeed in the aircraft.  

The P-8, while new to the Navy, is based on Boeing’s 737-800 and replaces the P-3 (Boeing 2011a). The 

737 is the most common airliner in the world; by October 2011 Boeing had delivered over 6,650 of the 

737s, of which approximately 2,250 are 737-800s, making the aircraft and its engine well-proven designs 

(Boeing 2011b). The Boeing 737-600/700/800/900 has a civilian accident rate of 0.30 mishaps per 

million flight hours, which is among the lowest reported for civilian airframes (Boeing 2011c). The P-8 

replaces the P-3, which is another very reliable airplane. It is not expected that, in terms of mishaps or 

other safety issues, the P-8 will represent a change from the legacy of P-3 and 737 aircraft. 

The EA-18G is also not a new airframe; the EA-18G, which will replace the EA-6B, is based on the existing 

engine and airframe of the proven FA-18E/F aircraft (Boeing 2011d; Boeing 2011e). The FA-18 aircraft 

family has flown over eight million cumulative hours (DON 2011b). Due to the legacy of flight hours and 

experience accumulated on preceding aircraft, it can be expected that under the proposed action, there 

will not be a significant change in the level of safety associated with the EA-18G. 

4.3.2.3 BASH 

Under Alternative 1, the number of flight operations is not expected to differ noticeably from baseline 

conditions and the F-35, P-8, and EA-18G aircraft would continue to operate in the same airfield 

environment. As described in Section 3.3, NAS Key West has a BASH Plan (a component of the INRMP) 

that is designed to minimize the occurrence of bird/wildlife aircraft strikes. Procedures are in place to 

identify increased risks and provide decision aids to aircrews in judging whether to alter or discontinue 

flying operations as necessary. Since all aircrews operating in the NAS Key West airspace would continue 

to be required to follow applicable procedures outlined in the Station BASH Plan and flight operation 

standard operating procedures, and because the number of flight operations would remain similar to 

the existing condition, the risk of BASH incidents is not expected to change substantially. 

4.3.2.4 Hurricanes 

Under Alternative 1, there would be no change to the number of transient military personnel that 

detach to NAS Key West for air operations training, and the peak number of personnel detached to NAS 

Key West at one time would remain at 781 people. As described in Section 3.3, under a Tropical Cyclone 

Conditions of Readiness, the training would either be rescheduled or would be cut short in advance of 

an approaching storm. In the event that the lodging for the transient personnel is provided at Truman 

Annex or Trumbo Point Annex, there would be minimal travel on local roads associated with transit of 

personnel from these locations to Boca Chica Field.  On average, a detachment would not rent more 

than 25 vehicles, and approximately 7 government vehicles from NAS Key West may be used while the 
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detachment is at NAS Key West (Hagan 2012). This low volume of contributing traffic in combination 

with the early action to return visiting detached personnel to their home bases or elsewhere would not 

result in any impact to the community’s hurricane evacuation preparedness.   

 Alternative 2- Preferred Alternative 4.3.3

4.3.3.1 Runways and APZs 

Like Alternative 1, Alternative 2 would have no effect on the existing runways or APZs at NAS Key West.  

4.3.3.2 Mishaps 

With the flexibility to accommodate the potential for carrier air wing FCLP training up to 4,500 

additional annual operations (aircraft conducting up to 2,250 FCLP patterns), total annual airfield 

operations could equal up to approximately 52,000. Since this increase in operations represents an 

increase in total flight hours in the area, and they are conducted in relatively close proximity to the 

airfield, there would be a slight increase in the potential risk for aircraft mishaps. This slight potential 

increase is considered in context of the historical data on mishaps at NAS Key West since 1980 (see 

Section 3.3): 

 there have been three aircraft crashes on or near NAS Key West airfield, 

 during much of this time, flight training levels (total airfield operations) were much greater than 

would exist under Alternative 2, 

 the aircraft flown at NAS Key West in the past included some that had higher type-specific 

mishap rates than the current aircraft, and 

 the Navy’s overall mishap rate in years past was higher than it is currently, due to ongoing safety 

program advances.   

In summary, Alternative 2 would result in a slight increased risk of mishap as compared to the existing 

condition but would remain below the historical risk of mishap for NAS Key West. 

4.3.3.3 BASH 

Because of increased exposure to FCLP training, it can reasonably be expected that there would be 

increased exposure to the environment in which BASH incidents can happen. Therefore, under 

Alternative 2, it is anticipated that there would be an increased risk for BASH potential, due to these 

additional operations being conducted at lower altitudes where there is increased incidence of bird 

activity. Aircrews flying in and around NAS Key West would continue to adhere to the Air Station BASH 

Plan and flight operations standard operating procedures, using all available resources to minimize 

exposure during higher risk times of day, migration seasons, etc. 

4.3.3.4 Hurricanes 

Even with the potential increase in transient personnel visiting NAS Key West for carrier air wing training 

under Alternative 2, there would not be an appreciable impact to the community’s hurricane evacuation 

preparedness for the same reasons as described in Section 4.3.2.4. 
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 Alternative 3  4.3.4

4.3.4.1 Runways and APZs 

Like Alternatives 1 and 2, Alternative 3 would have no effect on the existing runways or APZs at NAS Key 

West.  

4.3.4.2 Mishaps 

As with Alternative 2, there would be a slight potential for increased mishaps under Alternative 3. The 

increase in other annual airfield operations under Alternative 3 would result in a greater number of local 

flight hours flown and, therefore, a proportionally greater expectation of a local mishap exists. The same 

historical context as noted for Alternative 2 (see Section 4.3.3.2) applies for Alternative 3. In summary, 

Alternative 3 would result in a minor increased possibility of a local mishap that would remain below the 

historical rate for NAS Key West. 

4.3.4.3 BASH 

Similar to Alternative 2, there would be an incremental increase in BASH potential as total operations 

would increase under Alternative 3. Alternative 3 represents an increase in flight operations of about 20 

percent as compared to the existing condition. This increase (much like Alternative 2) includes increases 

in FCLP operations, which can reasonably be expected to result in some increased exposure to BASH 

hazards. Other airfield operations would increase by up to approximately 10 percent under this 

alternative, also resulting in a potential increase in exposure to BASH hazards. Aircrews flying in and 

around NAS Key West would continue to adhere to the Station BASH Plan and flight operations standard 

operating procedures, using all available resources to minimize exposure during higher risk times of day, 

migration seasons, etc. 

4.3.4.4 Hurricanes 

Even with the potential increase in transient personnel visiting NAS Key West for carrier air wing and 

other types of air operations training under Alternative 3, there would not be an appreciable impact to 

the community’s hurricane evacuation preparedness for the same reasons as described in Section 

4.3.2.4. 
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 LAND USE  4.4

The impact analysis for land use focuses on those areas affected by airfield operations and potential 

changes in noise levels due to the introduction of next generation aircraft at NAS Key West. As discussed 

in Section 3.4, the area of potential effect for land use includes the NAS Key West properties of Boca 

Chica Field and North Boca Chica, and areas immediately surrounding Boca Chica Field, Geiger Key, and 

Stock Island. Factors considered in evaluating land use impacts include compatibility with land use 

surrounding NAS Key West, changes to on- or off-Station land use that could degrade mission, and 

consistency with the Monroe County and City of Key West Comprehensive Plans. 

 No Action Alternative  4.4.1

Under the No Action Alternative, no on-Station infrastructure improvements to support next generation 

aircraft training operations at NAS Key West would be implemented. Existing land use conditions and 

incompatibilities with noise and safety zones, primarily residential land uses that occurred prior to the 

evolution of the DOD AICUZ Program as described in Section 3.4, would continue. The existing noise and 

safety zones in relation to the Monroe County Year 2010 Comprehensive Plan Future Land Use Map 

(Davisson 2011) are depicted Figure 4.4-1. The future land use categories by acreage per the 2011 

update to the Monroe County Future Land Use Map (Davisson) within Noise Zones 2 and 3 is provided in 

Table 4.4-1. A Residential Conservation land use category, which is not included in the Existing Land Use 

Map (see Figure 3.4.3), is included in the Monroe County Future Land Use Map. The purpose of the 

Residential Conservation land use category is to encourage preservation of open space and natural 

resources while providing for very low-density residential development in areas characterized by a 

predominance of undisturbed native vegetation. Low-intensity public uses and utilities are also allowed 

(Monroe County 2011a). 

The total estimated off-station acreage land area within the safety zones would not change, but under 

the Monroe County Future Land Use Map, 48 acres of Residential and 61 acres of Residential 

Conservation are designated within the safety zones. The total estimated existing residential land use 

within the safety zones is estimated at 13 acres.  

The total estimated off-Station acreage within the 65 DNL and greater noise zone under the No Action 

Alternative is 1,794 acres. Much of the off-Station land use within this area (810 acres, or 45 percent) is 

designated as Military, and includes areas contiguous with the NAS Key West Boca Chica Field property. 

The Industrial land use category is also prominent in the Rockland Key and Big Coppitt Key areas (286 

acres). Whereas there are 146 acres of residential land use within the noise zones under the existing 

land use mapping, the Monroe County Future Land Use Map includes 238 acres of Residential and 299 

acres of Residential Conservation in Noise Zones 2 and 3. These areas of change between the existing 

land use and Monroe County Future Land Use Map are primarily in the Big Coppitt Key, Rockland Key, 

and Key Haven (Enchanted Island) areas. As noted in Section 3.4.5 and detailed in Appendix G, the 

Monroe County MIAI and MIAI Land Use Table address compatible land use within the 65-69 DNL noise 

contour. 
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Table 4.4-1  Comparison of Change in Off-Station Future Land Use within Noise Zones 2 and 3 Under No Action Alternative and Alternatives 1, 2, and 3 (Excluding Water) 

 

Noise Zone 2 (Acres) Noise Zone 3 (Acres) 

65-70 DNL 70-75 DNL 75-80 DNL 80-85 DNL >85 DNL 

Land Use 
Category 

No Action 
Alternative Alternative 1 

Alternative 
2- Preferred 
Alternative  

Alternative 
3 

No Action 
Alternative Alternative 1 

Alternative 2- 
Preferred 

Alternative Alternative 3 
No Action 
Alternative Alternative 1 

Alternative 2-
Preferred 

Alternative Alternative 3 
No Action 
Alternative Alternative 1 

Alternative 2- 
Preferred 

Alternative Alternative 3 
No Action 
Alternative Alternative 1 

Alternative 
2- Preferred 
Alternative Alternative 3 

Commercial/
Mixed Use 82 91 79 75 17 17 28 33 1 1 9 10 0 0 0 0 0 0 0 0 

Conservation 28 24 28 30 19 20 16 17 0 0 7 8 0 0 0 0 0 0 0 0 

Industrial 61 65 54 50 196 198 40 45 29 22 199 199 0 0 0 0 0 0 0 0 

Institutional 4 3 6 8 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

Military
1
 7 9 4 4 296 342 63 52 451 409 635 635 50 43 101 111 7 7 7 9 

Public 6 6 11 14 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

Recreation 1 1 1 1 1 1 1 1 0 0 0 0 0 0 0 0 0 0 0 0 

Residential
2
 162 163 172 182 74 76 108 115 2 2 5 6 0 0 0 0 0 0 0 0 

Residential 
Conservation 188 206 209 223 77 58 33 50 35 42 70 70 0 0 0 0 0 0 0 0 

Totals 539 568 564 587 680 712 289 313 518 476 925 928 50 43 101 111 7 7 7 9 

Summary of Off-Station Future Monroe County Land Use Acreage with Noise Zones under No Action Alternative and Alternatives 1, 2, and 3 

Summary No Action Alternative Alternative 1 Alternative 2 – Preferred Alternative Alternative 3 

Total Land Use Acreage  
(Excluding Water) 1,794 

1,806 
12 acres/1% 

1,886 
+99 acres/5% 

1,948 
+154 acres/8% 

Incompatible (Residential) Land Use 
Acreage 537 

547 
+10 acres/2% 

596 
+59 acres/11% 

647 
+111 acres/20% 

Graphical Representations 

Future Land Use Acreage within Noise Zones 2 and 3 under No Action Alternative and Alternatives 1, 2, and 3 

 

Future Residential Land Use Acreage in Noise Zones (in 5 dB increments) under No Action Alternative and Alternatives 1, 2, and 3 

 
 Notes: 

1.
 Off-Station lands that Monroe County has designated future land use as military. 

2.
 Among future land uses, Residential and Residential Conservation land use categories do not meet AICUZ Program compatibility standards (see Appendix G)  
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 The Navy would continue to work with Monroe County elected officials, planners, and citizens through 

the AICUZ Program to encourage compatible use adjacent to the Air Station.  

 Alternative 1  4.4.2

4.4.2.1 Off-Station 

As compared to the No-Action Alternative, Under Alternative 1 there would be an overall increase of 12 

acres (or 1 percent increase) in off-Station lands within Noise Zones 2 and 3, as detailed in the results in 

Table 4.4-1 and depicted in Figure 4.1-2. The total estimated off-Station acreage within the 65 DNL and 

greater noise zone under Alternative 1 is 1,807 acres, an increase of 11 acres as compared to the No 

Action Alternative. As with the No Action Alternative, the off-Station land uses within Noise Zones 2 and 

3 would include 810 acres of lands categorized as Military based on the Monroe County Future Land Use 

Map. Incompatible residential land use would continue to be predominantly residential land use that 

predates the DOD AICUZ program. Under Alternative 1 as compared to the No Action Alternative, Areas 

designed as Residential land use in the Monroe County Future Land Use Map would increase by 

approximately 2 acres within Noise Zones 2 and 3 and areas designated as Residential Conservation in 

the Monroe County Future Land Use Map would increase by approximately 8 acres within Noise Zones 2 

and 3. In accordance with Navy AICUZ land use recommendations, residential land use is discouraged in 

areas with noise exposure of 65 DNL and greater, strongly discouraged in areas with noise exposure of 

70 DNL and greater, and should be prohibited in areas with noise exposure of 75 DNL and greater (see 

Appendix G). The areas of increased existing incompatible residential land use in Noise Zone 2 as 

compared to the existing environment primarily include the Big Coppitt Key, Geiger Key, and Key Haven 

areas (see also estimated noise levels at representative receptors in Section 4.1). Existing county zoning 

includes compatibility provisions for future land use development in all of these areas except Key Haven 

and a small portion of Stock Island. The Monroe County MIAI (See Section 3.4.5, 5.4.5, and Appendix G) 

geographically encompasses the NAS Key West airfield noise and safety zones under Alternative 1. 

As noted in Section 4.3, there would be no change in APZs under Alternative 1 as next generation 

aircraft would continue to operate on the Class B runways with no change in flight paths. Therefore, 

incompatible land use within the APZs would not change with implementation of Alternative 1 (see 

Table 3.4-1). 

4.4.2.2 On-Station 

In terms of on-Station land use, there would be minor interior renovations and utilities upgrades within 

the footprint of current airfield support structures in order to meet secured space and associated utility 

requirements of the F-35. All construction would occur on already disturbed lands and be compatible 

with current on- and off-Station land uses. Incompatible noise levels for the barracks facilities on Boca 

Chica Field (which occurs within the 75-80 DNL noise contour under the existing noise environment and 

Alternative 1) would continue; however, as noted in Section 3.4.5.2, the NAS Key West Master Plan 

addresses future plans for relocation of this facility outside the noise zones. 
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 Alternative 2- Preferred Alternative 4.4.3

4.4.3.1 Off-Station 

Land use impacts to the areas surrounding Boca Chica Field under Alternative 2 would be similar to 

those described under Alternative 1. Figure 4.4-3 depicts the Noise Zones 2 and 3 noise contours 

modeled for Alternative 2 and the Monroe County Future Land Use Map and Table 4.4-1 presents the 

acreage in these noise zones in each of the future land use categories. The total estimated off-Station 

acreage within the 65 DNL and greater noise zone under Alternative 2 would be an estimated 1,886 

acres, an increase of 90 acres as compared to the No Action Alternative. As with the No Action 

Alternative and Alternative 1, the off-Station land uses within Noise Zones 2 and 3 under Alternative 2 

would include an estimated 810 acres of Military based on the Monroe County Future Land Use Map. 

Also, incompatible residential land use would continue to be predominantly land use that predates the 

DOD AICUZ program. Under Alternative 2, as compared to the No Action Alternative, areas designated 

as Residential in the Monroe County Future Land Use Map would increase by approximately 46 acres 

within Noise Zones 2 and 3 and areas designated as Residential Conservation in the Monroe County 

Future Land Use Map would increase by approximately 13 acres within Noise Zones 2 and 3. In 

accordance with Navy AICUZ land use recommendations, residential land use is discouraged in areas 

with noise exposure of 65 DNL and greater, strongly discouraged in areas with noise exposure of 70 DNL 

and greater, and should be prohibited in areas with noise exposure of 75 DNL and greater (see Appendix 

G). The areas of increased existing incompatible residential land use as compared to the existing 

condition primarily include the Big Coppitt Key, Geiger Key, and Key Haven areas (see also estimated 

noise levels at representative receptors in Section 4.1). Existing county zoning includes compatibility 

provisions for future land use development in all of these areas except for Key Haven and a small 

portion of Stock Island. The Monroe County MIAI (See Section 3.4.5, 5.4.5, and Appendix G) 

geographically encompasses the NAS Key West airfield noise and safety zones under Alternative 2 (see 

Section 5.4.5 for more information). As with Alternative 1, there is no change to APZs under Alternative 

2.  

4.4.3.2 On-Station 

As with Alternative 1, on-Station land use incompatibility for the barracks facility on Boca Chica Field 

(which occurs within the 75-80 DNL noise contour under the existing condition and Alternative 2) would 

continue; however, as noted in Section 3.4.5.2, the NAS Key West Master Plan addresses future plans 

for relocation of this facility outside the noise zones.  

 Alternative 3  4.4.4

4.4.4.1 Off-Station 

Off-Station land use impacts under Alternative 3 would be similar to those of Alternative 2. Table 4.4-1 

(introduced in Section 4.4.2) presents the acreage within land use categories per the Monroe County 

Future Land Use Map and estimated Noise Zones 2 and 3 under Alternative 3. Figure 4.4-4 depicts the 

Noise Zones 2 and 3 noise contours modeled for Alternative 3 and the existing noise environment with 

the Monroe County Future Land Use Map. The total estimated off-Station acreage within the 65 DNL 
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and greater noise zone under the Alternative 3 would be an estimated 1,948 acres, an increase of 

approximately 152 acres as compared to the No Action Alternative. 

As with the No Action Alternative and Alternatives 1 and 2, under Alternative 3, the off-Station land uses 

within Noise Zones 2 and 3 would include an estimated 810 acres of Military based on the Monroe 

County Future Land Use Map. Also, incompatible land use would continue to be predominantly 

residential land use that predates the DOD AICUZ program. Under Alternative 3, as compared to the No 

Action Alternative, Residential land use would increase by approximately 65 acres within Noise Zones 2 

and 3 and Residential Conservation would increase by approximately 45 acres within Noise Zones 2 and 

3, based on the Monroe County Future Land Use Map. In accordance with Navy AICUZ land use 

recommendations, residential land use is discouraged in areas with noise exposure 65 DNL and greater, 

strongly discouraged in areas with noise exposure 70 DNL and greater, and should be prohibited in areas 

with noise exposure 75 DNL and greater(see Appendix G). The areas of increased existing incompatible 

residential land use as compared to the existing condition primarily include the Big Coppitt Key, Geiger 

Key, and Key Haven areas (see also estimated noise levels at representative receptors in Section 4.1). As 

with Alternatives 1 and 2, existing county zoning includes compatibility provisions for future land use 

development in all of these areas except Key Haven and a small portion of Stock Island. The Monroe 

County MIAI (See Section 3.4.5, 5.4.5, and Appendix G) geographically encompasses the NAS Key West 

airfield noise and safety zones under Alternative 3 (see Section 5.4.5 for more information). 

4.4.4.2 On-Station  

As with Alternatives 1 and 2, on-Station land use incompatibility for the barracks facility on Boca Chica 

Field (which occurs within the 75-80 DNL noise contour under the existing condition and Alternative 3) 

would continue; however, as noted in Section 3.4.5.2, the NAS Key West Master Plan addresses future 

plans for relocation of this facility outside the noise zones. 
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Figure 4.4-1 Land Use Compatibility – Monroe County Future Land Use Map and No Action Alternative NAS Key West Airfield Noise and Safety Zones 

Sources: Future Land Use Data: Monroe County Growth Management Geographic Information Systems (Davisson 2011)  
Future Land Use Plan Document: Monroe County Year 2010 Comprehensive Plan Policy Document (Monroe County 2011a) 
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Figure 4.4-2 Land Use Compatibility – Monroe County Future Land Use Map and Alternative 1 NAS Key West Airfield Noise and Safety Zones 

Sources: Future Land Use Data: Monroe County Growth Management Geographic Information Systems (Davisson 2011)  
Future Land Use Plan Document: Monroe County Year 2010 Comprehensive Plan Policy Document (Monroe County 2011a) 
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Figure 4.4-3 Land Use Compatibility – Monroe County Future Land Use Map and Alternative 2 (Preferred Alternative) NAS Key West Airfield Noise and Safety Zones 

Sources: Future Land Use Data: Monroe County Growth Management Geographic Information Systems (Davisson 2011)  
Future Land Use Plan Document: Monroe County Year 2010 Comprehensive Plan Policy Document (Monroe County 2011a) 
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Figure 4.4-4 Land Use Compatibility – Monroe County Future Land Use Map and Alternative 3 NAS Key West Airfield Noise and Safety Zones 

Sources: Future Land Use Data: Monroe County Growth Management Geographic Information Systems (Davisson 2011)  
Future Land Use Plan Document: Monroe County Year 2010 Comprehensive Plan Policy Document (Monroe County 2011a) 
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 TRANSPORTATION 4.5

As discussed in Section 3.5, the APE for this resource area includes the local and regional transportation 

networks that provide access to the following NAS Key West properties: Truman Annex, Trumbo Point 

Annex, Sigsbee Park Annex, Navy Branch Medical Center, Boca Chica Field, and Geiger Key. This analysis 

focuses on the potential impacts of the proposed action to transportation due to an increase in vehicles 

associated with transient military personnel or construction crews. Factors considered in the analysis 

evaluate whether this potential increase would result in a long-term disruption to current transportation 

patterns and systems or change the existing levels of traffic safety. Compliance with the transportation 

aspects of EO 13514, Federal Leadership in Environmental, Energy, and Economic Performance is also 

addressed.  

 No Action Alternative  4.5.1

Under the No Action Alternative, the proposed action would not be implemented. There would be no 

change to the number of transient military personnel that detach to NAS Key West and baseline 

conditions would remain unchanged.  

 Alternative 1  4.5.2

Under Alternative 1, there would be no change to the number of transient military personnel that 

detach to NAS Key West, and the peak number of personnel detached to NAS Key West at one time 

would remain at 781 people. However, under Alternative 1, there would be minor facilities upgrades 

within the footprint of the current airfield support structures located at Boca Chica Field.  Construction 

traffic associated with these projects would create additional, but short-term, impacts to traffic. This 

temporary increase in construction traffic would be considered negligible and would not result in a long-

term disruption to current transportation patterns, nor would it change existing traffic safety. There 

would negligible impacts to transportation under Alternative 1. 

In addition, implementation of Alternative 1 would be consistent with EO 13514, Federal Leadership in 

Environmental, Energy, and Economic Performance. This EO requires the advancement of regional and 

local integrated planning through the participation in regional transportation planning and recognizing 

existing community transportation infrastructure. Currently, a designated Navy representative sits as an 

ex‐officio member of Monroe County’s Planning Commission (Monroe County 2010b). In addition, the 

EO requires that the planning process for new facilities include a consideration of sites that are 

pedestrian friendly, near existing employment centers, and accessible to public transit. Under 

Alternative 1, any construction would occur at the existing NAS Key West airfield and would not be 

expected to affect transportation. The Boca Chica Field property has a defined circulation in a gridiron 

pattern and the City of Key West has one public bus stop near the entrance of Boca Chica Field, thereby 

satisfying the conditions set forth in the EO. 

 Alternative 2- Preferred Alternative   4.5.3

Under Alternative 2, there would be an increase of personnel detaching to NAS Key West for up to 10 

days twice per year, for carrier air wing detachment training. This would be an increase the total number 

of personnel detaching to NAS Key West from the current 90,000 annual man days to up to potentially 
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108,400 man days. However, under Alternative 2, the peak number of personnel that would detach to 

NAS Key West at any one time would be 920 people. This increase in personnel would result in increased 

in-bound/out-bound vehicular trips to NAS Key West properties, with increases centered on Boca Chica 

Field, NAS Key West’s primary site and airfield. Access to Boca Chica Field is made on Saratoga Avenue, 

which is located off U.S. Route 1. The LOS for this roadway segment is unavailable. The AADT (i.e., the 

total volume of traffic for 1 year divided by the number of days in a year) southbound on U.S. Route 1 to 

Saratoga Avenue is 450 vehicles; the AADT northbound on U.S. Route 1 to Saratoga Avenue is 1,400 

vehicles.  

The magnitude of impact would be greater during times with training activity peaks (typically, in the fall 

and winter months and during the carrier air wing detachment events). This would represent an 

increase in up to 139 personnel during peak times as compared to the existing condition (approximately 

781 personnel during peak under baseline conditions). The additional up to 139 personnel during peak 

periods is not likely to result in 139 additional cars on the road as 1) travel arrangements are left to the 

discretion of the detached unit and 2) some personnel would mostly likely obtain accommodations on 

Boca Chica and could use the on-Station transportation van. On average, a detachment would not rent 

more than 25 rental vehicles, and approximately 7 government vehicles from NAS Key West may be 

used while the detachment is at NAS Key West (Hagan 2012). 

In addition, due to the anticipated hours of operation, it is expected that the arrival and departure time 

of transient military personnel onto Boca Chica Field would be staggered throughout the day, which 

would reduce capacity concerns during peak travel periods. If needed, capacity at the Boca Chica Field 

security gate could be increased by employing management strategies such as encouraging carpooling, 

implementing tandem processing to allow additional processing capacity, and/or changing in-bound 

vehicle processing.  

Road segments near Truman Annex, Trumbo Point Annex, Sigsbee Park Annex, Navy Branch Medical 

Center, and Geiger Key could also experience an increase in vehicular traffic as transient military 

personnel seek access to services located on those respective properties. While the services offered at 

these locations could be accessed on a reoccurring basis by military personnel during the duration of 

their detachment, it is expected that access would be staggered appropriately based on the type of 

service being accessed and/or carpooling would occur. As such, an increase in transient military 

vehicular traffic to NAS Key West properties would not result in disruption to current transportation 

patterns, nor would it change existing levels of traffic safety. There would be a short-term increase 

associated with construction traffic at Boca Chica Field under Alternative 2. This temporary increase 

would be considered negligible and would not result in disruption to current transportation patterns, 

nor would it change existing levels of traffic safety. There would be negligible impacts to transportation 

under Alternative 2. 

As with Alternative 1, implementation of Alternative 2 would be consistent with EO 13514, Federal 

Leadership in Environmental, Energy, and Economic Performance. 
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 Alternative 3  4.5.4

Under Alternative 3, there would be an increase in the number of personnel that detach to NAS Key 

West annually from the current 90,000 man days to up to potentially 118,300 man days (i.e., an increase 

of 28,300 man days including the carrier air wing detachments). As with Alternative 2, the peak number 

of personnel that would detach to NAS Key West at any one time would be during carrier air wing 

detachment events with potentially up to 920 personnel for up to 10 days twice per year. In addition, 

there would be expected to be greater frequency in detachment visitation commensurate with the 

potential increase in airfield operations. The increase in personnel would amount to an up to additional 

139 personnel over baseline conditions during peak detachment periods. However, a detachment, on 

average, will not rent more than 25 rental vehicles, and approximately 7 government vehicles from NAS 

Key West may be used while the detachment is at NAS Key West (Hagan 2012). 

The potential impacts to transportation of Alternative 3 would be similar to those of Alternative 2, 

although increases of in-bound/out-bound vehicular trips would be overall greater due to the increase in 

the number of man days, the peak number of personnel would be up to 920 personnel for up to 10 days 

twice per year. As the operational schedule would result in trip generation in non-peak hours, ride 

sharing, and other on-Station/gate transportation management measures, the increase in transient 

military vehicular traffic to NAS Key West properties would not result in disruption to current 

transportation patterns nor would it change existing levels of traffic safety. There would be negligible 

impacts to transportation under Alternative 3. Similar to Alternatives 1 and 2, there would be a 

negligible short-term increase associated with construction traffic at Boca Chica Field with the 

implementation of Alternative 3. There would be negligible impacts to transportation under Alternative 

3. 

Implementation of Alternative 3 would be consistent with EO 13514, Federal Leadership in 

Environmental, Energy, and Economic Performance. 
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 INFRASTRUCTURE 4.6

This section analyzes the magnitude of anticipated increases or decreases in public works infrastructure 

demands considering historic levels, existing management practices, and storage capacity, and evaluates 

potential impacts to public works infrastructure associated with implementation of the alternatives. 

Impacts are considered significant if they would result in the use of a substantial proportion of the 

remaining system capacity, reach or exceed the current capacity of the system, or require development 

of facilities and sources beyond those existing or currently planned.   

 No Action Alternative  4.6.1

Under the No Action Alternative, the demand for public works infrastructure at NAS Key West would 

remain the same as described in Section 3.6. Existing conditions for public works infrastructure would 

remain, including the ongoing and as-needed maintenance and upgrading of existing systems.  

 Alternative 1  4.6.2

Under Alternative 1, infrastructure improvements (mostly interior renovations) would be required to 

support training with next generation aircraft. The upgrades would be minor and would fall within the 

footprint of existing airfield support structures and systems. All infrastructure upgrades would comply 

with EO 13423, Strengthening Federal Environmental, Energy, and Transportation Management, and EO 

13514, Federal Leadership in Environmental, Energy, and Economic Performance. Executive Order 13423 

set goals for federal agencies in areas such as energy efficiency, renewable energy, toxic chemical 

reduction, recycling, sustainable buildings, electronics stewardship, and water conservation. Any 

construction waste generated as a result of minor infrastructure upgrades would be handled in the 

same manner as solid waste currently generated by NAS Key West (described in Section 3.6). Operations 

at NAS Key West would continue at current levels and existing regulations and plans that pertain to 

public works infrastructure and management would continue to be followed. The demand for public 

works infrastructure at NAS Key West would remain relatively the same as described in Section 3.6. As is 

the case with all public works infrastructure systems, maintenance and upgrading of existing systems 

would be ongoing and would occur as necessary. Under Alternative 1, there would be negligible impacts 

to utility infrastructure at NAS Key West. 

 Alternative 2- Preferred Alternative  4.6.3

Proposed airfield infrastructure improvements under Alternative 2 would be the same as those 

described under Alternative 1. However, under Alternative 2, there would be an estimated annual 

increase of up to 18,400 man days associated with transient personnel, although the peak number of 

transient personnel that would detach to NAS Key West at any one time would be up to 920 people. The 

Air Station also would be required to provide billeting (either on- or off-Station based on availability) and 

on-Station services to support the increase in airfield operations. As described in Section 3.6, the Air 

Station and its associated public works systems are all operating well below capacity and are able to 

support the minimal rise in demand that would result from an increase in aircraft operations and 

commensurate increase in transient population. As is the case with all public works infrastructure 

systems, maintenance and upgrading of existing systems would be ongoing and would occur as 
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necessary. Under Alternative 2, there would be negligible impacts to public works infrastructure at NAS 

Key West. 

 Alternative 3  4.6.4

Proposed airfield infrastructure improvements under Alternative 3 would be the same as those 

described under Alternative 1. However, under Alternative 3, there would be an estimated annual 

increase of up to 28,300 man days associated with transient personnel, although the peak number of 

transient personnel that would detach to NAS Key West at any one time would be up to 920 people. As 

with Alternative 2, the Air Station also would be required to provide billeting (either on- or off-Station 

based on availability) and on-Station services to support the increase in airfield operations. The slightly 

higher peak demands on public works systems associated with Alternative 3 would result in similar 

impacts to the public works infrastructure system as described for Alternative 2. Thus, under Alternative 

3, there would be negligible impacts to public works infrastructure at NAS Key West. 
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 SOCIOECONOMICS, ENVIRONMENTAL JUSTICE, AND PROTECTION OF CHILDREN 4.7

This socioeconomic impact analysis focuses on infrastructure upgrade costs and the local economic 

benefit consequent to increases in transient military personnel. Economic impacts are defined to include 

direct effects, such as changes to employment and expenditures that affect the flow of dollars into the 

local economy and indirect effects, which result from the “ripple effect” of spending and re-spending in 

response to the direct effects. Factors considered in the analysis of socioeconomic impacts include 

 redistribution, influx, or loss of population within the study area,  

 impacts to employment and income,  

 changes to the tax base, and  

 availability of Station and community housing. 

Socioeconomic impacts, particularly impacts such as those being evaluated in this EIS, are often mixed: 

beneficial in terms of gains in jobs, expenditures, tax revenues, etc., and adverse in terms of growth 

management issues such as demands for housing and community services.  

This analysis also addresses potential disproportionately high and adverse impacts to minority and/or 

low income populations consistent with EO 12898, Federal Actions to Address Environmental Justice in 

Minority Populations and Low-Income Populations, and environmental health and safety risks to children 

consistent with EO 13045, Protection of Children from Environmental Health Risks and Safety Risks.  

Real property values are dynamic and influenced by a combination of factors, including market 

conditions, neighborhood characteristics, and individual real property characteristics (e.g., the age of the 

property, its size, and amenities). The degree to which a particular factor may affect property values is 

influenced by many other factors that fluctuate widely with time and market conditions. No definitive 

federal standards exist for quantifying the impact of aircraft noise, and given the dynamic nature of the 

real estate market and the varying degree to which any combination of factors may affect the value of a 

particular property, it will not be possible to quantify how a potential change in aircraft noise may affect 

property values. See Appendix E.3.9 for more detailed information on aircraft noise and property values. 

 No Action Alternative 4.7.1

Under the No Action Alternative, there would be no change to existing socioeconomic conditions 

described in Section 3.7.  

 Alternative 1  4.7.2

4.7.2.1 Socioeconomics 

Under Alternative 1, up to approximately 47,500 annual airfield training operations would continue to 

occur at NAS Key West. No changes to annual detachments are expected as a result of implementation 

of Alternative 1. It is expected that transient personnel would continue to detach to NAS Key West in 

numbers and for duration similar to the current conditions. There would be no changes to short- or 

long-term population, employment, income, or housing trends in the study area; thus, there would be 

no impacts or negligible impacts to socioeconomics under Alternative 1. 

Infrastructure improvements within the footprint of current airfield support structures are expected to 
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be minimal, primarily interior renovations. Economically, the small scale of the proposed construction 

expenditures would not result in noticeable regional impacts.  

4.7.2.2 Environmental Justice and Protection of Children 

Under Alternative 1, up to approximately 47,500 annual airfield training operations would continue to 

occur at NAS Key West. There would be no change in existing flight tracks or types of airfield operations. 

There would be no changes to the clear zones or APZs. The estimated slight increases in noise exposure 

under Alternative 1 are analyzed in detail in Section 4.1. No significant adverse health effects are 

anticipated. Airfield operations at NAS Key West would continue to be conducted according to 

operational and safety requirements and wind conditions and controlled as practicable to reduce 

community noise exposure in accordance with the flight operational procedures, course rules, and noise 

abatement measures detailed in Sections 2.4.4 and 7.3.1.2.  

In order to analyze the potential for disproportionate impacts to minority populations, low income 

populations, and populations under age 18, the estimated population within the 65 DNL and greater 

noise contour was further analyzed using census data at the block group level. Section 3.1.3.2 details the 

methodology used to estimate the population within the noise zones. Census data estimates for percent 

minority, low-income, and under age 18 populations within the affected block groups were used to 

derive the estimated minority, low-income, and under 18 populations within the 65 DNL and greater 

noise contour. As the U.S. Census Bureau no longer reports poverty data in the decennial census, the 

analysis relied on poverty data from the 2000 Census. There has been very little change in the percent 

low-income population in the vicinity of Boca Chica Field in comparison of the 2000 to 2010 data for the 

affected census block groups.  

Table 4.7.1 presents the results of this analysis for minority and low-income populations for the existing 

environment and Alternatives 1, 2, and 3. Under Alternative 1, there would be 34.2 percent minority 

population within the 65 DNL and greater noise zone. The estimated percent minority within the 65 DNL 

and greater noise zone under Alternative 1 is slightly less than under the existing environment, which is 

estimated at 34.5 percent. Both the existing environment and Alternative 1 is higher than the minority 

population in Monroe County, which is 22.7 percent minority. A 10.0 percent low-income population is 

estimated within the 65 DNL and greater noise zone under Alternative 1 as compared to an estimated 

10.1 percent low-income population within the 65 DNL and greater noise zone under the existing 

condition. Both percentages are slightly lower than the low-income population for Monroe County 

(which is 10.2 percent). 

In conclusion, Alternative 1 would not have disproportionately high and adverse human health or 

environmental effects on minority populations and low income populations. 
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Table 4.7-1 Estimated Minority and Low-Income Populations within 
65 DNL and Greater Noise Zone Under Alternatives 1, 2, and 3 

Alternative and 
Noise Zone  

(in 5 dB 
increments) 

Minority Population Low Income Population 

Total 
Population 

(2010 
Census) 

Minority 
Population 

Percent 
Minority 

Total 
Population 

(2000 
Census) 

Low-Income 
Population 

Percent Low-
Income 

Existing Environment 

65-70 1,384 505 36.5 1,473 168 11.4 

70-75 865 272 31.5 799 63 7.8 

75-80 167 56 33.4 141 14 10.0 

>80 - - - - - - 

Totals 2,416 833 34.5 2,413 245 10.1 

Alternative 1 

65-70 1,403 509 36.3 1,484 167 11.3 

70-75 893 277 31.0 826 63 7.6 

75-80 133 44 33.4 112 11 10.0 

>80 - - - - - - 

Totals 2,429 830 34.2 2,422 241 10.0 

Alternative 2 – Preferred Alternative 

65-70 1,466 528 36.0 1,571 178 11.3 

70-75 699 218 31.2 708 52 7.4 

75-80 617 213 34.6 530 56 10.6 

>80 - - - - - - 

Totals 2,782 959 34.5 2,809 286 10.2 

Alternative 3 

65-70 1,558 564 36.2 1,671 188 11.2 

70-75 765 240 31.3 784 60 7.7 

75-80 626 218 34.8 537 57 10.6 

>80 - - - - - - 

Totals 2,949 1,022 34.6 2,991 305 10.2 
Sources:  U.S. Census Bureau 2011f and U.S. Census Bureau 2000 

 

Table 4.7.2 presents the results of this analysis for the under age 18 population for the existing 

environment and Alternatives 1, 2, and 3. The census block groups in the vicinity of Boca Chica Field 

have a higher percentage of the population under age 18 as compared with Monroe County, where 14.5 

percent of the population is under age 18, but a lower percentage as compared with Florida, where 21.3 

percent of the population us under age 18. Under Alternative 1, it is estimated that the population 

under age 18 within the 65 DNL and greater noise zone would be 18.5 percent of the total population 

within the 65 DNL and greater noise zone, which is slightly lower than the 18.6 percent under the 

existing condition. There are no schools within the 65 DNL and greater noise zone for Alternative 1.  

In conclusion, there would be no disproportionate environmental health and safety risks to children 

from implementation of Alternative 1. 
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Table 4.7-2 Population Under Age 18 
65 DNL and Greater Noise Zone Under Alternatives 1, 2, and 3 

Alternative and Noise 
Zone  

(in 5 dB increments) 

Total Population for which 
Age was Determined 

(2010 Census) Population Under Age 18 
Percent Population Under 

Age 18 

Existing Environment 

65-70 1,384 258 18.6 

70-75 865 157 18.1 

75-80 167 36 21.5 

>80 0 0 - 

Totals 2,416 450 18.6 

Alternative 1 

65-70 1,403 260 18.5 

70-75 893 162 18.1 

75-80 133 29 21.5 

>80 0  - 

Totals 2,429 450 18.5 

Alternative 2 – Preferred Alternative 

65-70 1,466 277 18.9 

70-75 699 110 15.7 

75-80 617 133 21.5 

>80 0 0 - 

Totals 2,782 518 18.6 

Alternative 3 

65-70 1,558 293 18.8 

70-75 765 121 15.9 

75-80 626 134 21.9 

>80 0 0 - 

Totals 2,949 548 18.6 

Source:  U.S. Census Bureau 2011g 

 

 Alternative 2- Preferred Alternative  4.7.3

4.7.3.1 Socioeconomics 

Under Alternative 2, additional FCLP operations would potentially be conducted by up to two carrier air 

wing detachments to NAS Key West annually. Each carrier air wing would consist of 4 squadrons; each 

squadron would have 8 aircraft and 230 people detaching for 8 to 10 days. The potential total number of 

man days (total personnel times the number of days in each detachment) associated with Alternative 2 

would increase by up to approximately 18,400. The peak would consist of 920 personnel detached to 

NAS Key West at one time (NAS Key West 2009b and 2010b). The estimated increase in man days by 

transient personnel annually would not result in changes to the resident population or housing trends. 

Depending on the season and whether visiting personnel are housed on- or off-Station, an estimated 

$60 to $270 is spent per person per day by visiting squadron personnel (NAS Key West 2008b). 

Therefore, an estimated $1.1 to $5.0 million increased spending could result from the increased annual 

detachments under Alternative 2. This increased spending would represent final demand increases to 
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numerous economic sectors (hotels, restaurants, entertainment, etc.), resulting in additional minor 

indirect beneficial impacts on local businesses. 

4.7.3.2 Environmental Justice and Protection of Children 

Under Alternative 2, up to approximately 52,000 annual airfield training operations would potentially 

occur at NAS Key West. There would be no change in existing flight tracks or types of airfield operations. 

There would be no changes to the clear zones or APZs. Estimated increases in noise exposure under 

Alternative 2 are analyzed in detail in Section 4.1. No significant adverse health effects are anticipated. 

Airfield operations at NAS Key West would continue to be conducted according to operational and 

safety requirements and wind conditions and controlled as practicable to reduce community noise 

exposure in accordance with the flight operational procedures, course rules, and noise abatement 

measures detailed in Sections 2.4.4 and 7.3.1.2.  

The potential for disproportionate noise effects was analyzed for Alternative 2 using the same 

methodology as for Alternative 1, described in Section 4.7.2.2. There are discountable differences in the 

estimated minority and low-income populations within the 65 DNL and greater noise zone under 

Alternative 2 as compared to the existing environment (see Table 4.7-1). As with the existing condition 

and other alternatives, the percent minority population within the 65 DNL and greater noise zone under 

Alternative 2 is higher than the percent minority population in Monroe County. The percent low income 

population within the 65 DNL and greater noise zone under Alternative 2 matches the Monroe County 

percent minority population. Under Alternative 2, there would be an estimated 34.5 percent minority 

population and 10.2 percent low-income population within the 65 DNL and greater noise zone. This 

represents no change from the percent minority population estimate under existing conditions and a 

discountable 0.1 percent increase for the estimated percent low-income population.  

In conclusion, implementation of Alternative 2 would not have disproportionately high and adverse 

human health or environmental effects on minority populations and low-income populations. 

Under Alternative 2, it is estimated that the population under age 18 within the 65 DNL and greater 

noise zone would be 18.6 percent of the total population within the 65 DNL and greater noise zone, 

which is the same as the 18.6 percent under the existing condition. There are no schools within the 65 

DNL and greater noise zone for Alternative 2.   

In conclusion, there would be no disproportionate environmental health and safety risks to children 

from implementation of Alternative 2. 

 Alternative 3  4.7.4

4.7.4.1 Socioeconomics 

With implementation of Alternative 3, up to approximately 57,000 annual airfield training operations 

would occur at NAS Key West. There would not be any increase in employment at NAS Key West. 

Increases in operational expenditures would primarily be related to increased expenditures by the 

transient units that visit NAS Key West for training. Annual man days associated with Alternative 3 

would result in an estimated increase of up to 28,300 man days over existing conditions. As with 

Alternative 2, these increased visits by transient personnel annually would not result in changes to the 
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resident population or housing trends. Based on the estimated $60 to $270 spent per person per day by 

visiting squadron personnel (NAS Key West 2008b), a direct impact of approximately $1.7 million to $7.6 

million could result from the increased annual detachments under Alternative 3. This spending would 

represent final demand increases to numerous economic sectors (hotels, restaurants, entertainment, 

etc.), resulting in additional minor indirect beneficial impacts on local businesses. 

As with Alternatives 1 and 2, infrastructure improvements within the footprint of current airfield 

support structures are expected to be minimal and the small scale of the proposed construction 

expenditures would not result in noticeable regional economic impacts.  

4.7.4.2 Environmental Justice and Protection of Children 

Under Alternative 3, up to 57,000 annual airfield training operations could occur at NAS Key West. There 

would be no change in existing flight tracks or types of airfield operations. There would be no changes to 

the clear zones or APZs. Estimated increases in noise exposure under Alternative 3 are analyzed in detail 

in Section 4.3. No significant adverse health effects are anticipated. Airfield operations at NAS Key West 

would continue to be conducted according to operational and safety requirements and wind conditions 

and controlled as practicable to reduce community noise exposure in accordance with the flight 

operational procedures, course rules, and noise abatement measures detailed in Sections 2.4.4 and 

7.3.1.2.  

The potential for disproportionate noise effects was analyzed for Alternative 3 using the same 

methodology as for Alternatives 1 and 2, described in Section 4.7.2.2. There are discountable differences 

in the estimated minority and low-income populations within the 65 DNL and greater noise zone under 

Alternative 3 as compared to the existing environment (see Table 4.7-1). As with the existing condition 

and other alternatives, the percent minority population within the 65 DNL and greater noise zone under 

Alternative 3 is higher than the percent minority population in Monroe County. The percent low income 

population within the 65 DNL and greater noise zone under Alternative 3 matches the Monroe County 

percent minority. Under Alternative 3, there would be an estimated 34.6 percent minority population 

and 10.2 percent low-income population within the 65 DNL and greater noise zone. This represents a 

discountable estimated 0.1 percent increase for the estimated percent minority population and percent 

low-income population within the 65 DNL and greater noise zone.  

In conclusion, implementation of Alternative 3 would not have disproportionately high and adverse 

human health or environmental effects on minority populations and low-income populations.  

Under Alternative 3, it is estimated that the population under age 18 within the 65 DNL and greater 

noise zone would be 18.6 percent of the total population within the 65 DNL and greater noise zone, 

which is the same as the 18.6 percent under the existing condition. There are no schools within the 65 

DNL and greater noise zone for Alternative 3. 

In conclusion, there would be no disproportionate environmental health and safety risks to children 

from implementation of Alternative 3. 
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 CULTURAL RESOURCES 4.8

Criteria set forth in 36 CFR Part 800 are used to evaluate the effects of an undertaking on historic 

properties. The regulation defines an effect as an alteration to the characteristics of a significant cultural 

resource that qualify it for inclusion in the NRHP. Analysis of potential impacts to significant cultural 

resources considers both direct and indirect impacts. Direct impacts may be the result of physically 

altering, damaging, or destroying all or part of a resource, altering characteristics of the surrounding 

environment that contribute to the importance of the resource, introducing visual, atmospheric, or 

audible elements that are out of character for the period the resource represents (thereby altering the 

setting), or neglecting the resource to the extent that it deteriorates or is destroyed. 

 No Action Alternative  4.8.1

Under the No Action Alternative, the proposed action would not be implemented. The No Action 

Alternative would not impact NRHP-listed or eligible architectural resources. No traditional cultural 

properties have been recognized within the APE; therefore, the No Action Alternative would have no 

known impact on traditional cultural properties. 

 Alternative 1  4.8.2

No traditional cultural properties have been recognized within the APE; therefore, Alternative 1 would 

have no known impact on traditional cultural properties. 

No NRHP-listed properties are located at Boca Chica Key and Alternative 1 would have no impact on 

NRHP-listed properties. Alternative 1 would have no audible effects to the one historic property in the 

APE: the NRHP-eligible Geiger Key Hawk Missile Site. Noise modeling results indicate that under 

Alternative 1 noise exposure in the area surrounding the Hawk Missile Site, estimated at 71 DNL, would 

not increase from existing conditions. Because there would be no discernible increase in noise levels, 

Alternative 1 would not impact the significance or integrity of the Hawk Missile Site. 

 Alternative 2-Preferred Alternative 4.8.3

No traditional cultural properties have been recognized within the APE; therefore, Alternative 2 would 

have no known impact on traditional cultural properties. 

No NRHP-listed properties are located at Boca Chica Key and Alternative 2 would have no impact on 

NRHP-listed properties. Noise modeling results indicate that noise levels within the area of the NRHP-

eligible Geiger Key Hawk Missile Site would increase from an estimated 71 DNL under the existing 

conditions to 74 DNL under Alternative 2. A 3-dB change in average noise levels would be barely 

perceptible. Therefore, implementation of Alternative 2 would not adversely impact the significance or 

integrity of the Hawk Missile Site. 

 Alternative 3  4.8.4

No traditional cultural properties have been recognized within the APE; therefore, Alternative 3 would 

have no known impact on traditional cultural properties. 
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No NRHP-listed properties are located at Boca Chica Key and Alternative 3 would have no impact on 

NRHP-listed properties. As with Alternative 2, noise modeling results indicate that noise levels within the 

area of the NRHP-eligible Geiger Key Hawk Missile Site would increase from an estimated 71 DNL under 

the existing conditions to 74 DNL under Alternative 3. A 3-dB change in average noise levels would be 

barely perceptible. Therefore, implementation of Alternative 3 would not adversely impact the 

significance or integrity of the Hawk Missile Site. 
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 GEOLOGY, TOPOGRAPHY, AND SOILS 4.9

Topography and geology would not be affected by implementation of Alternatives 1, 2, or 3. The facility 

upgrades proposed under Alternatives 1, 2, and 3 would occur within developed areas of the Air Station. 

This area is characterized as generally flat and no grading would be required. As such, this analysis will 

only focus on potential impacts to soils. Factors considered in the analysis were impacts causing 

substantial soil erosion or loss of topsoil which would result in damage to waterways, ground instability, 

or impact to animal or human habitats.  

 No Action Alternative  4.9.1

Under the No Action Alternative, the proposed action would not be implemented and there would be no 

effect to geology, topography, or soils.   

 Alternative 1  4.9.2

Under Alternative 1, minor infrastructure upgrades might occur but would take place within developed 

areas of the Air Station. Since sedimentation can affect water quality, contractors would be required to 

follow state and federal guidelines during construction to ensure water quality was protected from 

possible soil erosion and sedimentation. This includes adhering to the Stormwater, Erosion, and 

Sediment Control Plan and the Stormwater Pollution Prevention Plan, and implementing standard 

erosion and sedimentation control techniques, as appropriate, to minimize impacts to soil as outlined in 

the INRMP. These techniques could include using vegetative and structural protective covers (e.g., 

permanent seeding, groundcover), sediment barriers (e.g., straw bales, silt fence, brush), constructing 

water conveyances (e.g., slope drains, check dam inlet, and outlet protection), and repairing bare and 

slightly eroded areas quickly (NAVFAC 2007b). With the implementation of previously described 

protective measures, the proposed infrastructure improvements would have only temporary, minor 

impacts on soils. 

 Alternative 2- Preferred Alternative  4.9.3

As with Alternative 1, under Alternative 2 minor infrastructure impacts might occur in support of the 

introduction of new aircraft. Such facilities/facility upgrades would be located in a developed portion of 

the Air Station. State and federal guidelines would be strictly followed during construction to ensure 

water quality was protected from possible soil erosion and sedimentation. With the implementation of 

the same protective measures described in Alternative 1, the proposed infrastructure improvements 

would have only temporary, minor impacts on soils. 

 Alternative 3  4.9.4

The foreseeable potential impacts of Alternative 3 to geology, topography, and soils would not differ 

from that described for Alternative 2. 
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 WATER RESOURCES 4.10

Factors considered in the analysis of potential impacts to water resources include: (1) violation of 

federal and/or state water quality standards, (2) substantial depletion of groundwater supplies or 

interference with groundwater recharge, (3) alteration of existing drainage patterns, (4) degradation of 

the area’s ecosystem due to the direct discharge of fill material into a pristine wetland, and (5) creating 

or worsening flood hazard conditions in a manner that endangers people or structures. 

 No Action Alternative  4.10.1

Under the No Action Alternative, the proposed action would not be implemented; thus, baseline 

conditions for water resources, including ongoing stormwater management at the airfield, would 

continue.  

 Alternative 1  4.10.2

4.10.2.1 Surface Waters 

Air operations are unlikely to have any adverse impacts to surface water quality. NAS Key West would 

continue to operate within all permitted guidelines, follow all spill prevention plans, and adhere to the 

SWPPP. Infrastructure improvements to accommodate any new aircraft would be required to follow 

state and federal guidelines for construction permitting to ensure water quality was protected from 

possible impacts related to short- and long-term erosion, which can increase sedimentation levels in 

surface waters. This includes implementing project specific BMPs as part of the proposed infrastructure 

improvement projects to minimize impacts to water quality and using stormwater engineering controls 

(e.g., culvert/channels directing stormwater to retention basins) to decrease future impacts to water 

quality following construction. Spill prevention plans and SWPPPs are required mitigation measures that 

would be implemented during infrastructure improvements to minimize impacts to water quality. There 

would be negligible to minor impacts to surface waters from the implementation of Alternative 1. 

4.10.2.2 Groundwater 

Under Alternative 1, there would be no change in the use of potable water from the Biscayne Aquifer in 

Southwest Dade County, Florida or the aqueduct at Boca Chica Field via the Florida Keys Aqueduct 

Authority. The proposed infrastructure improvements would be within an already developed area of the 

Air Station and would not meaningfully increase impervious surfaces. Stormwater BMPs would be in 

place to appropriately direct surface waters to recharge areas. Therefore, there would be negligible 

impacts to groundwater supplies. 

4.10.2.3 Wetlands  

No wetlands would be impacted directly or indirectly with implementation of Alternative 1. Facility 

upgrades proposed under Alternative 1 would occur within the footprint of the existing developed 

airfield support environment where no wetlands are present and potential indirect impacts are 

addressed through ongoing stormwater, spill prevention and response programs. There would be no 

direct or indirect impacts to wetlands with the implementation of Alternative 1. 
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4.10.2.4 Floodplains  

The 100-and 500-year tidal storm surges are 8 ft above msl and 12 ft above msl, respectively. Since the 

elevation on Boca Chica Field ranges from 2 ft below msl to 6 ft above msl, the entire area is located 

within a designated storm surge area. Since the proposed action would occur at an existing Air Station, 

and Boca Chica Field is located entirely within a floodplain, there is no practicable alternative to avoid 

occupancy or development within the floodplain. In accordance with EO 11988, new construction would 

be designed to reduce the risk of flood loss and to minimize the impact of floods on human safety, 

health, and welfare. The INRMP addresses minimization of impacts to floodplains from ongoing activities 

at Boca Chica Field, including improvements to drainage efficiency addressed in the Environmental 

Impact Statement for the Restoration of Clear Zones and Stormwater Drainage Systems at Boca Chica 

Field (DON 2007).  

 Alternative 2- Preferred Alternative  4.10.3

The potential impacts to water resources from the implementation of Alternative 2 would be the same 

as described for Alternative 1 with the exception of groundwater consumption. Under Alternative 2, 

there would be an estimated annual increase of 18,400 man days associated with transient personnel; 

however, under Alternative 2, the peak number of transient personnel that would detach to NAS Key 

West at any one time would increase from 781 to 920 people. The minor increase in transient personnel 

training at NAS Key West would result in a minor increase in consumption of potable and industrial use 

groundwater. Water use associated with the increase in transient populations would primarily be from 

systems that rely on the Biscayne Aquifer in Southwest Dade County, Florida. A minor increase in water 

use at Boca Chica Field would be supplied by the aqueduct at the Air Station. These slight increases in 

consumption would have discountable impacts on these groundwater supplies and would fall within the 

existing permitted limits set by the Florida Keys Aqueduct Authority. Therefore, negligible impacts to 

groundwater supplies from implementation of Alternative 2. 

 Alternative 3  4.10.4

Under Alternative 3, there would be an estimated annual increase of 28,300 man days associated with 

transient personnel; however, similar to Alternative 2, the peak number of transient personnel that 

would detach to NAS Key West at any one time would increase from 781 to 920 people. Therefore, the 

potential impacts to water resources from the implementation of Alternative 3 would be the same as 

described for Alternative 2. 
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 BIOLOGICAL RESOURCES 4.11

Factors considered in the analysis of potential effects to biological resources include disruption to 

normal wildlife behavioral patterns or disturbance to habitat at a level that would substantially impede 

NAS Key West’s ability to meet obligations outlined in the Air Station’s INRMP or comply with the ESA. 

 No Action Alternative  4.11.1

Under the No Action Alternative, marine and terrestrial communities, wildlife, migratory birds, and 

threatened and endangered species on the installation would continue to be managed pursuant to the 

NAS Key West 2007 INRMP and subsequent annual updates. As such, existing biological resource 

conditions (see Section 3.11) would continue to be exposed to aircraft noise at levels previously 

described in Section 3.1. NAS Key West would continue to manage natural resources in accordance with 

the installation’s INRMP, and per agreements negotiated with USFWS, NMFS, and FWC.  

 Alternative 1  4.11.2

4.11.2.1 Marine and Terrestrial Communities 

The various marine and terrestrial communities, as well as wildlife habitats, present at Boca Chica Field 

would not be affected by implementation of Alternative 1. Infrastructure upgrades would occur in 

previously developed areas and no clearing of vegetation would occur under Alternative 1. The Air 

Station would continue to manage all important and natural plant communities under the programs 

outlined in its 2007 INRMP and subsequent annual updates, and per agreements negotiated with 

USFWS, NMFS, and FWC. There would be no effect to marine and terrestrial communities from 

implementation of Alternative 1. 

4.11.2.2 Wildlife 

No wildlife habitat would be directly disturbed from any facilities improvements, as all upgrades would 

occur in previously developed areas under Alternative 1.  

As described in Section 3.11, NAS Key West has an active BASH program. One of the management 

measures prescribed in the BASH Plan to reduce bird and wildlife strikes controls vegetation around the 

flight line. Therefore, the flight line and associated buildings are presently encircled by a buffer area 

consisting of manicured grass surrounded by mangrove and saltmarsh wetlands and open water bodies. 

The grass buffer area is designed to limit the presence of wildlife near flight line operations. It is 

expected any wildlife present may experience minor, short-term intermittent disturbance associated 

with construction activity and noise. Such potential effect is lessened in context of the airfield 

environment, where the background noise and activity levels are high and wildlife present would 

generally be tolerant/acclimated to these noise and activity levels. As such, there would be no 

significant impacts on wildlife species from infrastructure upgrades under Alternative 1.  

Other potential sources of effects to wildlife would be from increases in aircraft noise exposure levels 

under Alternative 1 as compared to the existing environment. Potential effects to wildlife associated 

with aircraft noise include startle response, possible injury due to trampling or uncontrolled running or 

flight, increased expenditure of energy during critical periods such as breeding, temporarily masking 
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auditory signals, and/or reducing the protection and stability of young. Aircraft noise is generally 

thought to be the most detrimental during periods of stress such as winter, gestation, and 

calving/nesting (Pepper et al. 2003; DeForge 1981). Studies on the effects of aircraft noise on wildlife 

have been predominantly conducted on mammals and birds. Some studies have shown that  the 

responses of large mammals to aircraft noise are transient and of short duration and suggest that 

animals acclimate to the sounds (Workman et al. 1992; Krausman et al. 1993, 1998; Weisenberger et al. 

1996). Similarly, the effect on raptors and other non-migratory birds (e.g., waterfowl, grebes) from 

aircraft low-level flights were found to be brief and not detrimental to reproductive success (Smith et al. 

1988, Lamp 1989, Ellis et al. 1991; Grubb and Bowerman 1997).  

Resident species within terrestrial habitats in the area of potential biological resource effect would likely 

have already acclimated to the noise and visual disturbance generated by overflying aircraft and 

maintenance run-up activities. It is expected that no significant impacts on terrestrial wildlife would 

occur from airfield operations under Alternative 1 as the in-air noise would be temporary, short in 

duration, and dissipate quickly once the airfield operation is completed. NAS Key West would continue 

to manage wildlife in accordance with the NAS Key West INRMP. 

The area of potential biological resource effect also includes the marine habitat near the airfield. 

Impacts to marine wildlife within the territorial waters of the Key West Range Complex were analyzed in 

the 2010 Environmental Assessment/Overseas Environmental Assessment for Atlantic Fleet Training in 

the Key West Range Complex (DON 2010a). The analysis is incorporated by reference and summarized in 

this EIS. Marine wildlife exposure to aircraft noise could occur while at the surface or submerged. In 

addition to sound, marine mammals could react to the shadow of a low-flying aircraft. Transmission of 

sound from a moving airborne source to a receptor underwater is influenced by numerous factors and 

has been addressed by Urick (1972), Richardson et al. (1995), Eller and Cavanagh (2000), Laney and 

Cavanagh (2000), and others. Sound is transmitted from an airborne source to a receptor underwater by 

four principal means: 

 direct path, refracted upon passing through the air-water interface; 

 direct-refracted paths reflected from the bottom in shallow water; 

 lateral (evanescent) transmission through the interface from the airborne sound field directly above; 

and 

 scattering from interface roughness due to wave motion. 

Aircraft sound is refracted upon transmission into water because sound waves move faster through 

water than through air (a ratio of about 0.23:1). Based on this difference, the direct sound path is totally 

reflected if the sound reaches the surface at an angle more than 13 degrees from vertical. As a result, 

most of the acoustic energy transmitted into the water from an aircraft arrives through a relatively 

narrow cone with a 26 degree apex angle extending vertically downward from the aircraft. The 

intersection of this cone with the surface traces a “footprint” directly beneath the flight path, with the 

width of the footprint being a function of aircraft altitude. Aircraft sound entering the water at an angle 

of incidence of 13 degrees from the vertical or less will lose some of the sound energy as sound is 

transmitted under the water’s surface. At greater angles of incidence, the water surface acts as an 
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effective reflector of the sound wave, allowing the sound energy to remain largely unchanged in the 

below-surface water environment (Urick 1972; Eller and Cavanagh 2000). 

The amount of aircraft-generated sound that actually enters the water column depends on the plane’s 

altitude and in some cases on sea surface swell and wave conditions. The sound level weakens with an 

increase in aircraft altitude or with an increase in the receiver's (e.g., marine animal) depth. The sound 

levels of aircraft noise propagating through the water are greatly affected by water depth and the sea-

floor properties. Ambient noise conditions, water depth, and bottom reflectivity also affect the range at 

which aircraft noise becomes undetectable below the water. 

Eller and Cavanagh (2000) modeled estimates of sound pressure level as a function of time at selected 

underwater locations (receiver animal depths of 7 ft, 33 ft, and 164 ft) for F-18 aircraft subsonic 

overflights (250 knots) at various altitudes (984 ft, 3,281 ft, and 9,842 ft). As modeled for all deep water 

scenarios, the sound pressure levels ranged from approximately 120 to 150 dB with a reference pressure 

of 1 micro Pascal (dB re 1 μPa [for sound in air, the reference pressure is 20 μPa]). These researchers 

concluded that it is difficult to construct cases (for any aircraft at any altitude in any propagation 

environment) for which the underwater sound is sufficiently intense and long lasting to cause harm to 

any form of marine life. As such, the sound exposure levels would be relatively low to marine wildlife 

that spends the majority of their time underwater, and no impacts are expected.  

Most observations of cetacean responses to aircraft overflights are from aerial scientific surveys that 

involve aircraft flying at relatively low altitudes and low airspeeds. Mullin et al. (1991) reported that 

sperm whale, a toothed whale, reactions to aerial survey aircraft (standard survey altitude of 750 ft) 

were not consistent. Some sperm whales remained on or near the surface the entire time the aircraft 

was in the vicinity, while others dove immediately or a few minutes after the sighting. A review of 

behavioral observations of baleen whales (non-toothed whales) indicates that whales either 

demonstrate no behavioral reaction to an aircraft or, occasionally, display avoidance behavior such as 

diving (Koski et al. 1998). In-air noise from aircraft operations associated with Alternative 1 would be 

temporary, short in duration, and dissipate quickly once the airfield operation is completed. 

Furthermore, the sound exposure levels would be relatively low to marine mammals that spend the 

majority of their time underwater, constantly move, and are presently exposed to aircraft noise under 

the existing environment. Based on research available, it is not likely that marine mammals exposed to 

aircraft overflights under Alternative 1 would abandon or alter natural behavioral patterns; therefore, 

there would be no significant impacts from aircraft operations on marine wildlife species under 

Alternative 1. Additionally, aircraft overflights are not expected to result in Level A (the potential to 

injure a marine mammal or marine mammal stock in the wild) or Level B (the potential to disturb a 

marine mammal or marine mammal stock in the wild by causing disruption of behavioral patterns) 

harassment of any marine mammal as defined by the MMPA.  

4.11.2.3 Migratory Birds 

BASH occurrences relate to migratory patterns, weather, and lack of effective BASH program controls. 

NAS Key West has an active and effective BASH program in addition to a Bird Hazard Working Group. 

The intent of the BASH program is to reduce BASH occurrences at the Air Station by creating an 

integrated hazard abatement program through awareness, avoidance, monitoring, and actively 
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controlling bird and animal population movements. The Bird Hazard Working Group is organized to 

implement and monitor the BASH Plan, as well as tasked with collecting, compiling and reviewing data 

on bird strikes, identifying and recommending actions to reduce hazards, recommending changes in 

operational procedures, and ensuring information is presented to aircrews. The natural resources 

program at NAS Key West recommends and/or implements grounds maintenance guidelines to reduce 

BASH-related incidents. In addition, NAS Key West uses the resources of the U.S. Department of 

Agriculture Animal and Plant Health Inspection Service’s Wildlife Services Program to supplement and 

enhance the overall natural resources program for NAS Key West, monitor wildlife activity, facilitate the 

acquisition and renewal of permits, assist in wildlife-strike reporting and briefings; assist with the review 

and revision of the Installation BASH Plan, assist in identifying wildlife strike remains, serve as a member 

of the Bird Hazard Working Group, train Bird Detection and Dispersal Team members on active scare 

techniques and placement of static wildlife deterrent devices, and provide training to local flying units 

on BASH hazards.  

Overall BASH risk is minimized at NAS Key West though the implementation of an effective BASH control 

program. The BASH control program involves the implementation of a variety of techniques to identify 

high hazard situations and establish bird watch conditions, oversee aircraft and airfield operating 

procedures to avoid high-hazard situations, oversee guidelines to decrease airfield attractiveness to 

birds and other wildlife, and oversee the guidelines for dispersing birds when they occur on the airfield 

(NAVFAC 2007b). 

Little is known about the general hearing of birds, but research suggests an in-air maximum auditory 

sensitivity between 1 and 5 kHz for most bird species (NMFS 2003). Larkin (1996) described the results 

of experiments conducted on nocturnally-migrating songbirds. When exposed to a recorded sound of 

bird vocalizations, observed reactions included changes in height; when exposed to a recorded sound of 

thunder, some birds turned away from the source, suggesting the sound exposure elicited a physical 

response. When the sound stopped, some birds re-corrected their course while some did not re-correct 

their course (Larkin 1996). In another experiment using intense tone bursts, migrating birds showed few 

responses to the sound exposure; responses observed included a slight change in height or rate of climb 

(Larkin 1996). While migratory birds may experience minor, short-term intermittent disturbance 

associated with construction activity and noise, such potential effect is lessened in context of the airfield 

environment, where the background noise and activity levels are high and wildlife present would 

generally be tolerant/acclimated to these noise and activity levels. Therefore, no significant impacts to 

wildlife species from infrastructure upgrades are expected under Alternative 1. In addition, while it is 

possible that migrating birds could react to aircraft noise, any reaction is likely to be slight and 

temporary as migratory birds would acclimate to the noise and visual disturbance generated by 

overflying propeller and jet aircraft. Therefore, long-term impacts from aircraft noise under Alternative 

1 would not be significant. NAS Key West would continue to manage migratory birds in accordance with 

the installation’s INRMP and BASH control program. 

4.11.2.4 Threatened and Endangered Species 

As discussed in Section 3.11.4, the ESA and subsequent amendments provide for conservation of 

threatened and endangered species of animals and plants and the habitats in which they are found. 
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The DON ensures that consultations are conducted as required under Section 7 of the ESA for any 

action that “may affect” a federally listed threatened or endangered species.  

Based on occurrence and geographic range information discussed in Section 3.11.4, the following 11 

federally threatened or endangered species are not likely to occur within the area of potential 

biological resource effect: endangered silver rice rat (lack of presence), threatened roseate tern (lack 

of nests or nesting pairs), endangered green sea turtle (lack of presence), endangered hawksbill sea 

turtle (lack of presence), endangered leatherback sea turtle (lack of presence), endangered American 

crocodile (lack of presence), threatened Eastern indigo snake (presumed extirpated), endangered 

smalltooth sawfish (lack of presence), endangered Schaus swallowtail butterfly (lack of presence), 

threatened elkhorn coral (lack of presence), and threatened Staghorn coral (lack of presence). In 

addition, the following five federally endangered marine mammal species are not likely to occur within 

the area of potential biological resource effect since the area is outside the species normal range (i.e., 

extralimital occurrence):  sperm whale, fin whale, humpback whale, right whale, and sei whale. The 

proposed action would have no effect on these threatened and endangered species as the proposed 

action would occur in areas where these species are unlikely to occur (i.e., the species are not 

expected to be present).  

The threatened Garber’s spurge has been found at two locations on Boca Chica Key: in the coastal rock 

barren along Old Boca Chica Coast Road well outside the APE for the proposed action and at the 

airfield (NAVFAC 2007b). Within the airfield, Garber’s spurge has been found near the tower and in the 

rockland hammock habitat along the road leading to the weapons depot. Since infrastructure 

upgrades would occur in previously developed areas, clearing of vegetation would not occur and there 

would be no direct impacts to this species. Additionally, the candidate Blodgett’s wild mercury is well 

outside the APE associated with the proposed action (NAVFAC 2007b). There would be no effect to the 

threatened Garber’s spurge or candidate Blodgett’s wild mercury from the proposed infrastructure 

upgrades under Alternative 1. The state-listed Key ringneck snake and pillar coral are not likely to 

occur in the area of biological resource effect and no effect to these species is anticipated. The state-

listed white-crowned pigeon and least tern are known to occur in the area of potential biological 

resource effect and impacts to these species would be similar to effects migratory birds could 

experience (see Section 4.11.2.3). As discussed in Section 3.11.4, there is no rooftop nesting on the 

Boca Chica Field property as they are no longer attractive (i.e., the roofs no longer contain gravel). 

Furthermore, the proposed infrastructure improvements are limited to the interiors of existing 

facilities and no impacts to possible nesting locations would occur. A copy of the Draft EIS was 

provided to USFWS and NMFS for review. In a letter dated August 8, 2012, USFWS reviewed and 

supported the Navy’s no effect determination for silver rice rat and its designated habitat, roseate 

tern, green sea turtle, Hawksbill sea turtle, leatherback sea turtle, American crocodile, eastern indigo 

snake, Schaus swallowtail butterfly, Garber’s spurge, and Blodgett’s wild mercury (see Appendix B). 

For the reasons described in previous paragraphs, the analysis of potential effects to threatened and 

endangered species is focused on the three following federally listed species known or likely to occur 

within the area of potential biological resource effect: federally endangered Florida manatee, federally 

endangered LKMR, and federally threatened loggerhead sea turtle. As discussed in Section 3.11, the 

LKMR is known to occur in the study area, and the public beach area south of Old Boca Chica Road was 
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used by loggerhead sea turtles in 2011 for nesting (nesting season begins in mid-April and runs 

through October of each year). Manatees are occasional visitors to the extreme western Lower Keys, 

particularly in winter months, and have been observed to the west of Boca Chica Field near the 

weapons area. 

Construction activities associated with the minor infrastructure improvements (i.e., modification of the 

interiors of existing buildings) would occur within the airfield environment under Alternative 1 would 

not directly impact threatened and endangered species habitat. The infrastructure upgrades would 

occur in previously developed areas and no clearing of vegetation or changes to stormwater drainage 

would occur. Therefore, the proposed interior infrastructure improvements under Alternative 1 would 

have no effect on the Florida manatee, LKMR, or loggerhead sea turtle.  

As shown in Figure 3-11.2, LKMR habitat is located adjacent to and in close proximity to the runways on 

Boca Chica Field. These areas are routinely exposed to in-air noise that is categorized as temporary and 

short in duration, and dissipates quickly once the airfield operation is complete. Surveys indicate a 

healthy LKMR population exists at Boca Chica Field suggesting that LKMR have acclimated to the in-air 

noise and visual disturbance generated by overflying aircraft and maintenance run-up activities. In 

contrast, LKMRs do not have the ability to acclimate to non-noise related threats that can affect their 

population such as predation, hurricanes, vehicle strikes, and small metapopulation sizes and 

disturbances (USFWS 2007). In response to correspondence sent to USFWS announcing the Navy’s 

intent to prepare this EIS, USFWS representatives indicated that LKMR do not appear to be impacted by 

noise (refer to Appendix D, Agency Coordination). In-air noise from airfield operations occurs presently, 

and is temporary, short in duration, and dissipates quickly once the airfield operation is completed. 

Therefore, implementation of Alternative 1 may affect, but is not likely to adversely affect the LKMR. 

Concurrence on this determination was received by USFWS in a letter dated August 8, 2012 (see 

Appendix D). NAS Key West would continue to manage the LKMR in accordance with the NAS Key West 

INRMP.   

Loggerhead sea turtles are primarily oceanic as post-hatchlings and early juveniles, often occurring in 

Sargassum drift lines, where they spend, on average, over 90 percent of their time underwater (DON 

2007b). Therefore, since loggerhead sea turtles are expected to be in the open ocean following nesting, 

the analysis in this EIS focuses on nesting loggerhead sea turtle exposure to in-air noise during nesting 

season, which begins mid-April and runs through October. The Navy has analyzed potential impacts to 

sea turtles from military readiness activities, including aircraft noise, in the December 2009 EA/OEA for 

Atlantic Fleet Training in the Key West Range Complex, and the May 2012 Atlantic Fleet Training and 

Test Draft EIS/OEIS (DON 2009; 2012).  

The geographic scope of the 2009 EA/OEA included the offshore operating area (surface and subsurface 

waters), offshore special use airspace (warning areas), a submerged surface target (Patricia Target), and 

a visual landmark land area (Demolition Key); the 2009 EA/OEA did not analyze any activities occurring 

at Boca Chica Field. The Navy concluded in the 2009 EA/OEA that sea turtles exposed to aircraft 

overflights may exhibit either no response or a behavioral reaction such as quick diving. Any behavioral 

avoidance reaction a sea turtle may experience would likely be short-term and would not permanently 

displace animals or result in physical harm. Therefore, the Navy determined that aircraft overflights may 
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affect, but are not likely to adversely affect, sea turtles. USFWS and NMFS concurred with this effect 

determination in written correspondence dated December 22, 2009, and September 3, 2009, 

respectively; receipt of these letters concluded informal consultation (DON 2009).  

The 2012 EIS/OEIS study area includes the western North Atlantic Ocean along the east coast of North 

America, the lower Chesapeake Bay, and the Gulf of Mexico. While the AFTT EIS/OEIS effort addresses 

events that occur within the existing at-sea Key West Range Complex, it does not analyze any activities 

occurring at Boca Chica Field, which is the focus of this EIS. The 2012 EIS/OEIS training and testing 

activities baseline was defined by the information contained in the 2009 EA/OEA. The Navy concluded in 

the 2012 Draft EIS/OEIS that aircraft noise may affect, but not likely to adversely affect sea turtles. The 

Navy is currently consulting with NMFS on its effect determination (DON 2012). (No activities analyzed 

in the 2012 Draft EIS/OEIS would occur on land; therefore, consultation with USFWS was not initiated.) 

The consultation would cover training and testing activities occurring 2014 through 2019. 

Based on 2011 nesting surveys, loggerhead sea turtles used the public beach area south of Old Boca 

Chica Road, an area exposed to noise from aircraft operations under existing conditions. However the 

nesting location is not widely used as the beach consists mostly of rocky shoreline and there are only 

some sandy beach sections that are suitable for sea turtle nesting. Although sea turtles can hear low 

frequency sounds (200 to 900 hertz), they are generally considered to have an insensitive ear (Moein et 

al. 1994; NMFS and USFWS 2008). The minimum sound turtles can hear (hearing threshold) is about 132 

to 140 dB with a reference pressure of 1 micropascal at 1 meter (re 1 μPa-m); however, information on 

their behavioral response to these decibel levels is limited (NMFS and USFWS 2008). The auditory 

system of the sea turtle appears to work via water and bone conduction, with lower frequency sound 

conducted through to skull and shell, and does not appear to function well for hearing in air (Lenhardt 

1982; Lenhardt et al. 1983). Additionally, sea turtles use non-acoustic cues in migration and particularly 

in movement related to hatchling activity, nesting, and long-distance migrations, and hatchlings can use 

magnetic fields to navigate (Lohmann, 1991; Lohmann and Lohmann, 1996).  

Based on the available data, researchers have found that captive loggerhead turtles that are exposed to 

brief, audio-frequency vibrations initially showed startle responses of slight head retraction and limb 

extension (Lenhardt et al. 1983). Moein et al. (1994) noted loggerhead sea turtles, when exposed to air 

guns with source levels of 175, 177, and 179 dB re 1 μPa-m, exhibited avoidance behavior during their 

initial exposure, but appeared to habituate to the stimuli after three exposures. In addition, Moein et al. 

(1994) examined the effects of repeated acoustic stimuli on the health of loggerhead sea turtles used in 

the air gun study. The researchers concluded the sea turtles might have been affected by exposure to 

repeated acoustic stimuli, but the effects were minor and no significant damage to organs occurred. The 

findings of this research in conjunction with evidence of a successful nesting season suggest that in-air 

noise from aircraft overflights would not affect loggerhead sea turtles use of non-acoustic cues for 

nesting. In addition, while it is possible loggerhead sea turtles might respond to aircraft noise, sea turtles 

appear to habituate to stimuli without experiencing long-term effects. Therefore, implementation of 

Alternative 1 may affect, but is not likely to adversely affect nesting loggerhead sea turtles. Concurrence 

on this determination was received by USFWS in a letter dated August 8, 2012 (see Appendix B). NAS 

Key West would continue to manage nesting loggerhead sea turtles in accordance with the NAS Key 
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West INRMP. No consultation with NMFS was undertaken as any potential impacts to loggerhead sea 

turtles at-sea were previously consulted on as part of the 2009 EA/OEA and are part of the consultation 

associated with the 2012 EIS/OEIS.   

Florida manatees could be exposed to in-air and in-water sound from implementation of Alternative 1. 

However, as stated in Section 3.11.4, Florida manatees are only occasional visitors, particularly in the 

winter months, to the extreme western Lower Keys. Little scientific information is available on the 

effects of aircraft overflight on the West Indian manatee; however, the reaction of West Indian 

manatees to both fixed-wing aircraft and helicopters during census surveys has been researched 

(Rathbun 1988). The manatees did not react to a fixed-wing aircraft moving at approximately 81 miles 

per hour at an altitude of 525 ft; however, manatees did react to a helicopter flying at an altitude below 

approximately 328 ft moving at speeds of 0 to 12.4 miles per hour. Reactions noted included startling 

from rest and diving to deeper waters (Rathbun 1988). In addition, exposure to in-water sound could 

potentially affect Florida manatees. However, as discussed previously, Eller and Cavanagh (2000) 

concluded that it is difficult to construct cases (for any aircraft at any altitude in any propagation 

environment) for which the underwater sound is sufficiently intense and long lasting to cause harm to 

any form of marine life. Therefore, based on research available, aircraft overflights under Alternative 1 

may affect, but is not likely to adversely affect Florida manatees. Concurrence on this determination was 

received by USFWS in a letter dated August 8, 2012 (see Appendix B). NAS Key West would continue to 

manage the Florida manatee in accordance with the NAS Key West INRMP.   

Designated critical habitat for federally listed species does not occur within the area of potential 

biological resource effect; therefore, implementation of Alternative 1 would have no effect on critical 

habitat.  

While the bald eagle is no longer on the threatened and endangered species list, it remains protected 

from incidental take under the Federal Bald and Golden Eagle Protection Act. While there has been no 

bald eagle nesting activity recorded at Boca Chica Field since 2006, nesting bald eagles were observed in 

2012 at the man-made nesting platform (Barham 2012; 2011b). (In 1991, bald eagles began building a 

nest on a fuel tank platform; this nest was relocated in 1992 approximately 500 ft from its original 

location to a man-made nesting platform on top of two telephone poles between Runways 03 and 07, 

adjacent to the West Lagoon.) Under Alternative 1, bald eagles would be subject to noise from jet 

aircraft. In the April 2009 Final EA for the Proposal to Permit Take as Provided Under the Bald and 

Golden Eagle Protection Act, USFWS noted that golden eagles appear to be sensitive to human activity 

and may be more sensitive to disturbance than bald eagles; however, golden eagles rarely flushed from 

the nest during close approaches by fixed-wing aircraft and helicopters during various surveys in 

Montana, Idaho, and Alaska (USFWS 2009). According to the USFWS’ May 2007 National Bald Eagle 

Management Guidelines, eagles are unlikely to be disturbed by routine use where such use pre-dates 

the eagles’ successful nesting activity in a given area. In most cases involving ongoing existing uses, the 

activity can proceed with the same intensity with little risk of disturbing bald eagles (USFWS 2007). Both 

the USFWS’s National Bald Eagle Management Guidelines and the FWC’s Bald Eagle Management Plan 

recommend that helicopters and fixed-wing aircraft maintain a 1,000-ft buffer from the nest during 

nesting season; however, USFWS does not require a buffer where eagles have demonstrated tolerance 
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for such activity and FWC guidance does not apply to aircraft operating in prescribed landing and 

departure patterns (USFWS 2007; FWC 2008). Federal regulations s (50 CFR 22) require an eagle permit 

for activities that are likely to “take” (i.e., pursue, shoot, shoot at, poison, wound, kill, capture, trap, 

collect, destroy, molest, or disturb) a bald or golden eagle. For the purposes of this EIS and in 

accordance with 50 CFR 22, disturb means “to agitate or bother a bald or golden eagle to a degree that 

causes, or is likely to cause, based on the best scientific information available, 1) injury to an eagle, 2) a 

decrease in its productivity, by substantially interfering with normal breeding, feeding, or sheltering 

behavior, or 3) nest abandonment, by substantially interfering with normal breeding, feeding, or 

sheltering behavior.” In addition, an eagle permit is needed from FWC for any activity not conducted 

consistent with the FWC Eagle Management Guidelines (FWC 2008). Since research indicates that 

golden eagles rarely flushed from the nest during close approaches by fixed-wing aircraft and 

helicopters and appear more sensitive to disturbance than bald eagles (USFWS 2009), it can be 

reasonably concluded that bald eagles would not likely react to aircraft noise while nesting, especially 

given the fact that the nest is within an area subject to aircraft noise. Implementation of Alternative 1 

would not result in the incidental taking of bald eagles. 

 Alternative 2- Preferred Alternative  4.11.3

The potential effects to biological resources from the implementation of Alternative 2 would be the 

same as described for Alternative 1 with the exception of noise generated by increased aircraft 

operations. The increase in airfield operations would cause a minor increase in the noise level and visual 

impacts within the area of potential biological resource effect. As discussed in Section 4.1, the greatest 

potential for increased noise exposure under Alternative 2 would be concentrated near Boca Chica Field 

and over water as compared to the existing environment.  

4.11.3.1 Marine and Terrestrial Communities 

The various marine and terrestrial communities, as well as wildlife habitats, present at Boca Chica Field 

would not be affected by implementation of Alternative 2. Infrastructure upgrades would occur in 

previously developed areas and no clearing of vegetation would occur. The Air Station would continue 

to manage all important and natural plant communities under the programs outlined in its 2007 INRMP 

and subsequent annual updates, and per agreements negotiated with USFWS, NMFS, and FWC. There 

would be no effect to marine and terrestrial communities from implementation of Alternative 2. 

4.11.3.2 Wildlife 

No wildlife habitat would be directly disturbed from any facilities improvements, as all upgrades would 

occur in previously developed areas under Alternative 2.  

At the flight line, increases in noise and flight activity levels would have little to no impact on resident 

species in nearby habitats, as they would likely have already acclimated to the noise and visual 

disturbance of overflights. Elsewhere in the area of potential biological resource effect, there would be 

little to no new impacts on wildlife, including marine mammals, due to increased noise and visual effects 

under Alternative 2. Noise and visual effects to wildlife are tied to single events, such as a low-flying 

overflight operation, which would continue to result in temporary, short-duration noise and visual 
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disturbance to wildlife that would dissipate quickly. The increased frequency of these single event 

effects would have no significant impact to wildlife under Alternative 2. NAS Key West would continue 

to manage wildlife in accordance with the installation’s INRMP. 

4.11.3.3 Migratory Birds 

NAS Key West has an active and effective BASH program in addition to a Bird Hazard Working Group. 

Under Alternative 2, NAS Key West would continue to implement the BASH control program and 

maintain a Bird Hazard Working Group. Therefore, while an increase in aircraft operations would occur 

under Alternative 2, no significant impacts are expected as NAS Key West would continue to manage 

migratory birds in accordance with the installation’s INRMP and BASH control program. 

4.11.3.4 Threatened and Endangered Species 

Potential effects to threatened and endangered species with implementation of Alternative 2 would be 

the same as described for Alternative 1. Based on occurrence data, threatened or endangered species 

that may be affected by this increased noise and flight activity include Florida manatees, LKMR, and 

nesting loggerhead sea turtles. However, using the assessment presented for Alternative 1, 

implementation of Alternative 2 may affect, but is not likely to adversely affect LKMR, nesting 

loggerhead sea turtles, or Florida manatees. Designated critical habitat for federally listed species does 

not occur within the area of potential biological resource effect and, therefore, the implementation of 

Alternative 2 would have no effect on critical habitat. Concurrence on this determination was received 

by USFWS in a letter dated August 8, 2012 (see Appendix D). NAS Key West would continue to manage 

threatened and endangered species in accordance with the installation’s INRMP.   

Potential effects to bald eagles would be similar as described for Alternative 1; implementation of 

Alternative 2 would not result in the incidental taking of bald eagles. 

 Alternative 3  4.11.4

The potential effects to biological resources from the implementation of Alternative 3 would be the 

same as described for Alternative 2 with the exception of increased noise level and visual effects within 

the area of potential biological resource effect resulting from potentially increasing operations by 20 

percent. As discussed in Section 4.1, the greatest potential for increased noise exposure under Alternative 

3 would be concentrated near Boca Chica Field and over water as compared to the existing environment. 

4.11.4.1 Marine and Terrestrial Communities 

The various marine and terrestrial communities, as well as wildlife habitats, present at Boca Chica Field 

would not be affected by implementation of Alternative 3. Infrastructure upgrades would occur in 

previously developed areas and no clearing of vegetation would occur. The Air Station would continue 

to manage all important and natural plant communities under the programs outlined in its 2007 INRMP 

and subsequent annual updates, and per agreements negotiated with USFWS, NMFS, and FWC. There 

would be no effect to marine and terrestrial communities from implementation of Alternative 3. 
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4.11.4.2 Wildlife 

Potential effects to wildlife would be similar to those described for Alternative 2. Noise and visual 

effects to wildlife are tied to single events, such as a low-flying overflight operation, which would 

continue to result in temporary, short-duration noise and visual disturbance to wildlife that would 

dissipate quickly. Although there would be increased frequency of single event effects, the effects to 

wildlife behavior would not be significant as they would still be temporary, short in duration. NAS Key 

West would continue to manage wildlife in accordance with the installation’s INRMP. 

4.11.4.3 Migratory Birds 

The potential effects to migratory birds under Alternative 3 would be similar as described for 

Alternative 2. NAS Key West has an active and effective BASH program in addition to a Bird Hazard 

Working Group. Under Alternative 3, NAS Key West would continue to implement the BASH control 

program and maintain a Bird Hazard Working Group. Therefore, while an increase in aircraft operations 

would occur under Alternative 3, no significant impacts are expected as NAS Key West would continue 

to manage migratory birds in accordance with the installation’s INRMP and BASH control program. 

4.11.4.4 Threatened and Endangered Species 

Potential effects to threatened and endangered species with implementation of Alternative 3 would be 

the same as described for Alternative 2. Based on occurrence data, threatened or endangered species 

that may be affected by this increased noise and flight activity include Florida manatees, LKMR, and 

nesting loggerhead sea turtles. However, using the assessment presented for Alternative 1, 

implementation of Alternative 3 may affect, but is not likely to adversely affect LKMR, nesting 

loggerhead sea turtles, or Florida manatees. Designated critical habitat for federally listed species does 

not occur within the area of potential biological resource effect; therefore, implementation of 

Alternative 3 would have no effect on critical habitat. Concurrence on this determination was received 

by USFWS in a letter dated August 8, 2012 (see Appendix B). NAS Key West would continue to manage 

threatened and endangered species in accordance with the installation’s INRMP.   

Potential effects to bald eagles would be similar as described for Alternative 1; implementation of 

Alternative 3 would not result in the incidental taking of bald eagles. 
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 HAZARDOUS MATERIALS, HAZARDOUS WASTE, TOXIC SUBSTANCES, AND 4.12
CONTAMINATED SITES 

This section analyzes impacts related to hazardous materials, hazardous waste, toxic substances, and 

contaminated sites and the potential for these substances to be introduced into the environment via 

continued aircraft operations and maintenance or during the course of any construction/renovation 

activities.  

Factors considered in the analysis include potential for increase in human health risk or environmental 

exposure and/or change in the quantity and types of hazardous substances (including transport, storage, 

use, and disposal). This analysis considers the magnitude of anticipated increases or decreases in 

hazardous materials use and hazardous waste generation, taking into account historic levels, existing 

management practices, and storage capacity. For contaminated sites, the methodology compares the 

proximity of proposed construction/renovation actions to environmental restoration and MMRP sites 

and considers operational uses of the facilities to determine potential impacts to the sites.  

 No Action Alternative 4.12.1

Under the No Action Alternative, the proposed action would not be implemented. Operations at NAS 

Key West would continue at current levels and all regulations and plans that pertain to hazardous 

material, hazardous waste, toxic substances, and contaminated sites would continue to be followed and 

existing conditions would remain unchanged.  

 Alternative 1 4.12.2

Under Alternative 1, flight operations are not expected to differ noticeably from baseline conditions. 

However, legacy aircraft (FA-18C/D Hornet, EA-6B Prowler, AV-8B Harrier, F-16 Flacon, F-15 Eagle, and 

P-3 Orion) would gradually be replaced at a 1:1 ratio by next generation aircraft (F-35A/B/C, P-8 

Poseidon, F-22 Raptor, and EA-18G Growler) that have different maintenance and service requirements. 

There would be minor facilities upgrades within the footprint of current airfield support structures to 

meet the facility requirements of the next generation aircraft.  

This analysis focuses on the F-35 and P-8. The F-22 and EA-18G that would replace the F-15E and EA-6 

are not analyzed in detail with regard to their consumption of hazardous materials or generation of 

hazardous waste as they would represent a small percentage of flight operations at NAS Key West. 

4.12.2.1 Hazardous Materials 

The F-35, P-8, F-22, and EA-18G are expected to be similar to the legacy aircraft they are replacing with 

respect to many of the types and volumes of hazardous materials required to operate and maintain 

them, especially regarding adhesives and sealants and support equipment (Luker 2008; DON 2008; U.S. 

Air Force 2001; Boeing 2011). The P-8 and F-22, in particular, are not expected to significantly increase, 

decrease, or introduce any new hazardous materials or waste streams or substantially change 

maintenance operations or requirements throughout their lifecycles as compared to the P-3 and F-15E, 

respectively (DON 2008b; U.S. Air Force 2001). 
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However, the F-35 Program includes an Air System Lifecycle Plan for each aircraft variant, which focuses 

on hazardous materials reduction and elimination initiatives (Fetter 2008). In the design phase for the F-

35, Lockheed Martin Aeronautics has substituted materials and processes where a more 

environmentally preferable alternative is available. The F-35 Program continues to seek material 

substitutions that focus on sustainability and on decreasing the lifecycle expense of materials and 

materials handling for the aircraft. 

Some of the materials substitutions that have been implemented in the development of the F-35 include 

reducing or eliminating the use of many heavy metals and other environmentally sensitive materials. 

The F-35 has implemented the use of titanium or stainless steel fasteners instead of traditional, 

cadmium-plated screws and rivets. A new Integrated Power Package has replaced a toxic hydrazine 

system that is used in F-16 legacy aircraft to restart stalled engines at altitude. The landing gear and 

other high wear surfaces of traditional aircraft are chrome-plated, which is an expensive, high-

maintenance, slow, and environmentally risky process. The F-35 employs a high velocity oxygenated fuel 

technology that uses a powder to coat the parts, improving the function and extending the lifespan of F-

35 actuators, wear surfaces, and landing gear without use of chrome plating. The F-35 uses non-chrome 

primers that do not require the use of traditional cadmium and hexavalent chromium-based material, as 

well as top-coat paints that comply with volatile organic compound (VOC) requirements. In addition, 

new materials are being used where feasible in place of the copper-beryllium bushings formerly used in 

high-load actuators, such as the tail and landing gear (Fetter 2008; Luker 2009).  

Additionally, a detection device has been developed that will alert F-35 maintenance teams to corrosion 

issues in the aircraft, thereby eliminating the need for whole-aircraft stripping and reducing repainting 

to an as-needed procedure (Fetter 2008; Luker 2009). Any repair-related de-painting operation will be 

localized and completed through the use of scruff sanding instead of chemical strippers (Luker 2009). 

Therefore, hazardous materials associated with F-35 painting operations and hazardous waste volumes 

would be substantially diminished relative to legacy aircraft. Although flight activities are expected to 

remain consistent under Alternative 1, maintenance operations for all new airframes may decline since 

newer aircraft should not require the extensive repairs currently necessary to maintain older aircraft. 

This would further reduce the materials required to conduct these repairs (Luker 2009). 

Fuel loading capabilities are another potential difference between legacy aircraft and the F-35. While 

the F-35 has over twice the fuel capacity of legacy aircraft, fuel economy remains roughly the same 

(Global Security 2006). Since the operations rate and the training flight times anticipated under 

Alternative 1 are not expected to significantly differ from baseline conditions, actual fuel consumption 

would not change substantially. If a larger fuel load equates to fewer refueling operations, however, 

chances for a hazardous materials spill or leak during fueling operations may be reduced. As with other 

hazardous materials and waste typical to both legacy aircraft and the next generation aircraft, the POL 

and POL-waste associated with fueling the aircraft are expected to only be affected by an increase in the 

number of aircraft that are used and serviced. 

Finally, the F-35 and F-22 programs both include alterations to traditional maintenance activities (Luker 

2009; Lockheed Martin Aeronautics 2009).  Whereas traditional maintenance programs were 

automatically triggered based on flight hours, modern maintenance is performed on an as-needed basis 
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determined by actual aircraft condition.  This change generally translates into fewer maintenance 

operations and their associated use of hazardous materials. 

Procedures for hazardous material management established for NAS Key West would continue to be 

followed in future operations associated with Alternative 1 and as required during all construction and 

renovation activities. The elimination and/or reduction of the hazardous substances discussed above 

would reduce the overall amount of hazardous materials used, thus reducing the overall potential 

impacts to the environment. Therefore, there would be negligible impacts from hazardous materials 

with the implementation of Alternative 1.  

4.12.2.2 Hazardous Waste 

The types of hazardous waste streams generated by F-35 operations are expected to be fewer than for 

legacy aircraft since painting operations, cadmium and hexavalent chromium primers, chrome, 

hydrazine, and various heavy metals would be eliminated or greatly reduced for the F-35 (Fetter 2008; 

Luker 2009). The waste streams that are targeted for omission, substitution, or reduction would 

decrease as compared to amounts currently generated in support of legacy aircraft operations. Although 

quantitative data is unavailable regarding the exact volumes of hazardous waste that would be 

generated by each aircraft, Table 4.12-1 outlines the expected qualitative changes to the top waste 

streams generated at NAS Key West in 2009 (NASKW 2010a). The exact amounts of hazardous waste 

that would be generated under Alternative 1 are unknown; however, NAS Key West would continue to 

operate within its large-quantity generator hazardous waste permit conditions. Established hazardous 

waste procedures would continue to be followed during future operations and all construction and 

renovation that may occur in association with the action alternatives. Therefore, there would be 

negligible adverse impacts to hazardous waste management from implementation of Alternative 1. 

The introduction of the F-35, P-8, F-22, and EA-18G is not expected to adversely affect existing P2, EMS, 

and/or waste recycling activities or programs at NAS Key West. The F-35 exclusively utilizes 

lithium/lithium ion batteries, which due to bulk and use rates could present the potential opportunity 

for additional recycling efforts at NAS Key West (Luker 2009). 

4.12.2.3 Toxic Substances 

Any structures proposed for upgrade or retrofit would be inspected for asbestos containing material 

(ACM) and lead-based paint (LBP) according to established NAS Key West procedures. All ACM would be 

properly removed and disposed of prior to or during demolition in accordance with 40 CFR 61.40-157, 

F.A.C. 62-257.301(1), and established NAS Key West procedures. Any LBP would also be managed and 

disposed of in accordance with TSCA, OSHA regulations, Florida requirements (regarding site work 

practices for buildings with LBP), and established NAS Key West procedures. Therefore, there would be 

negligible impacts from toxic substances from implementation of Alternative 1. 

4.12.2.4 Environmental Contamination 

Seven Installation Restoration Program (IRP) sites, two fuel remediation sites, and seven Military 

Munitions Response Program (MMRP) sites are located within the industrial section of the aircraft 

services area at Boca Chica Field. Neither upgrades to existing facilities nor future air operations are 
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expected to affect known active or closed IRP or fuel remediation locations. However, there are five 

MMRP sites within the area where infrastructure upgrades are proposed. These MMRP sites are 

currently under investigation and risk assessment, and the Rocket Loading site may require excavation 

(NAVFAC 2010; FDEP 2011b). It is expected that any MMRP restoration activities would be conducted in 

a manner that minimizes disruption to the Air Station’s training mission (NAVFAC 2010). Similarly, it is 

expected that the proposed infrastructure upgrades would be implemented in coordination with the 

MMRP program to address any issues. Therefore, there would be negligible impacts to known 

contaminated sites from implementation of Alternative 1. 

 Alternative 2- Preferred Alternative  4.12.3

Although the hazardous substances used and hazardous wastes generated under Alternative 2 would be 

the same as those described under Alternative 1, there is a potential for a slight increase in the amount 

of hazardous materials used and stored, as well as the amount of hazardous wastes generated as 

compared to Alternative 1. However, similar to Alternative 1, procedures for managing hazardous 

materials and waste would continue to be followed and NAS Key West would continue to operate within 

its large-quantity hazardous waste generator permit conditions. There would be negligible impacts from 

hazardous materials and waste with the implementation of Alternative 2. NAS Key West is expected to 

continue to operate within its permit guidelines and would re-examine its documented procedures as 

part of periodic updates to the Hazardous Waste Management Plan in order to continue to effectively 

and efficiently maintain hazardous material and hazardous waste services to homebased and transient 

aircraft. 

The original P2 hazardous material/hazardous waste goal reduction of 50 percent over the 1994 

baseline was partially met through the reduction of aircraft serviced at NAS Key West (NAVFAC 2003). 

While the Joint Strike Fighter program seeks to improve the F-35 environmental footprint where 

feasible, an increase in aircraft operations at the Air Station may impact P2 goals if hazardous material 

and hazardous waste-related P2 and EMS programs are not well implemented, promoted, and 

documented prior to the arrival of the new airframes. However, achievement of this goal is not legally 

mandated and significant adverse impacts are not expected.  

The proposed airfield infrastructure improvements under Alternative 2 would not differ from those of 

Alternative 1. As under Alternative 1, the potential impacts from toxic substances and environmental 

contamination sites would be expected to be negligible under Alternative 2. 

 Alternative 3  4.12.4

Potential impacts related to hazardous materials, hazardous waste, toxic substances, and contaminated 

sites from implementation of Alternative 3 would be the same as described for Alternative 2 with one 

exception. That is, as air operations are expected to potentially increase, there would be potential for a 

slight increase in the in the amount of hazardous materials used and stored, as well as the amount of 

hazardous wastes generated as compared to Alternative 2. With ongoing management programs, the 

impact of implementation of this alternative would be negligible. 
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5.0 CUMULATIVE IMPACTS 

This section 1) defines cumulative impacts, 2) describes past, present, and reasonably foreseeable future 

actions relevant to cumulative impacts, 3) analyzes the incremental interaction the proposed action may 

have with other actions, and 4) evaluates cumulative impacts potentially resulting from these 

interactions. 

5.1 DEFINITION OF CUMULATIVE IMPACTS 

The approach taken in the analysis of cumulative impacts follows the objectives of NEPA, CEQ 

regulations, and CEQ guidance. Cumulative impacts are defined in 40 CFR 1508.7. 

The impact on the environment that results from the incremental impact of the action when 

added to the other past, present, and reasonably foreseeable future actions regardless of what 

agency (Federal or non-Federal) or person undertakes such other actions. Cumulative impacts 

can result from individually minor but collectively significant actions taking place over a period 

of time.  

To determine the scope of environmental impact statements, agencies shall consider 

….[c]umulative actions, which when viewed with other proposed actions have cumulatively 

significant impacts and should therefore be discussed in the same impact statement. 

In addition, CEQ and the USEPA have published guidance addressing implementation of cumulative 

impact analyses—Guidance on the Consideration of Past Actions in Cumulative Effects Analysis (CEQ 

2005) and Consideration of Cumulative Impacts in EPA Review of NEPA Documents (USEPA 1999). CEQ 

guidance entitled Considering Cumulative Impacts Under NEPA (1997) states that cumulative impact 

analyses should  

“…determine the magnitude and significance of the environmental consequences of the 

proposed action in the context of the cumulative impacts of other past, present, and future 

actions...identify significant cumulative impacts…[and]…focus on truly meaningful impacts.” 

Cumulative impacts are most likely to arise when a relationship or synergism exists between a proposed 

action and other actions expected to occur in a similar location or during a similar time period. Actions 

overlapping with or in close proximity to the proposed action would be expected to have more potential 

for a relationship than those more geographically separated. Similarly, relatively concurrent actions 

would tend to offer a higher potential for cumulative impacts. To identify cumulative impacts, the 

analysis needs to address the following three fundamental questions.  

1. Does a relationship exist such that affected resource areas of the proposed action might interact 

with the affected resource areas of past, present, or reasonably foreseeable actions?   

2. If one or more of the affected resource areas of the proposed action and another action could 

be expected to interact, would the proposed action affect or be affected by impacts of the other 

action?  
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3. If such a relationship exists, then does an assessment reveal any potentially significant impacts 

not identified when the proposed action is considered alone? 

5.2 SCOPE OF CUMULATIVE IMPACTS ANALYSIS 

The scope of the cumulative impacts analysis involves both the geographic extent of the effects and the 

time frame in which the effects could be expected to occur. For this EIS, the study area delimits the 

geographic extent of the cumulative impacts analysis. In general, the study area will include those areas 

previously identified in Chapter 4 for the respective resource areas. The time frame for cumulative 

impacts centers on the timing of the proposed action. For this proposed action, the time frame involves 

the present day and would continue into the foreseeable future. 

Another factor influencing the scope of cumulative impacts analysis involves identifying other actions to 

consider. Beyond determining that the geographic scope and time frame for the actions interrelate to 

the proposed action, the analysis employs the measure of “reasonably foreseeable” to include or 

exclude other actions. For the purposes of this analysis, public documents prepared by federal, state, 

and local government agencies form the primary sources of information regarding reasonably 

foreseeable actions. Documents used to identify other actions include notices of intent for EISs and EAs, 

management plans, land use plans, and other planning related studies. 

5.3 PAST, PRESENT, AND REASONABLY FORSEEABLE ACTIONS 

This section will focus on past, present, and reasonably foreseeable future projects at and near Boca 

Chica Field. Boca Chica Field is located on Boca Chica Key, which is approximately 6.8 miles northeast of 

downtown Key West in Monroe County. In determining which projects to include in the cumulative 

impacts analysis, a preliminary determination was made regarding the past, present, or reasonably 

foreseeable action. Specifically, using the first fundamental question included in Section 5.1, it was 

determined if a relationship exist such that the affected resource areas of the proposed action (included 

in this EIS) might interact with the affected resource area of a past, present, or reasonably foreseeable 

action. If no such potential relationship exists, the project was not carried forward into the cumulative 

impacts analysis. In accordance with CEQ guidance (CEQ 2005), these actions considered but excluded 

from further cumulative effects analysis are not catalogued here as the intent is to focus the analysis on 

the meaningful actions relevant to inform decision-making. 

Projects included in this cumulative impacts analysis are listed in Table 5.3-1 and briefly described in the 

following subsections.  

Table 5.3-1  NAS Key West Cumulative Action Evaluation 

Action 
Level of NEPA 

Analysis Completed 

Past Actions 

Monroe County Comprehensive Plan N/A 

City of Key West Comprehensive Plan N/A 

Higgs Beach Master Plan N/A 

Fleet Support and Infrastructure Improvements at NAS Key West EA 

Atlantic Fleet Training in the Key West Range Complex EA/OEA 
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Table 5.3-1  NAS Key West Cumulative Action Evaluation 

Action 
Level of NEPA 

Analysis Completed 

Restoration of Clear Zones and Stormwater Drainage Systems at Boca Chica Field EIS 

Present and Reasonably Foreseeable Future Actions 

KWIA Aircraft Operations N/A 

Navy Atlantic Fleet Training and Testing EIS/OEIS In Progress 

FKNMS Marine Zoning and Regulatory Review 
Potential EA or EIS 

needed 

NAS Key West Improvement Projects N/A 

NAS Key West INRMP N/A 

Monroe County Comprehensive Plan Update N/A 

City of Key West Comprehensive Plan Update N/A 

SR-5/US-1/N. Roosevelt Boulevard Road Improvements N/A 

City of Key West Construction Projects (Various) N/A 

Improvements/Relocation of Atlantic Boulevard N/A 

Open Tourism/Trade between United States and Cuba N/A 

UAS Operations at NAS Key West N/A 

Future Use of Enchanted Island N/A 

Future Use of “Sub Pens” Area N/A 

Safe Harbor Redevelopment on Stock Island N/A 

5.3.1 Past Actions 

Monroe County Comprehensive Plan. Monroe County Year 2010 Comprehensive Plan (Monroe County 

2010a) includes the following land use policies relevant to the study area. 

 Policy 501.5.4 states that Monroe County shall coordinate expansions and operation of 

KWIA with DON. 

 Policy 501.5.5 states that Monroe County shall seek joint use of the Boca Chica Naval Air 

Station or its preservation as a public airport if DON ceases to operate the base. 

 Policy 1201.8.3 states that Monroe County shall continue to coordinate with DON to 

determine the potential for use of Navy-owned lands for activity-based and/or resource-

based neighborhood and community parks.  

In addition, as noted in Section 3.4.5, the Comprehensive Plan addresses compatible land use adjacent 

to the NAS Key West airfield through recently adopted Military Compatibility Goals, Objectives, and 

Policies that promote compatible land use in the area surrounding NAS Key West (Monroe County 2012a 

and 2012b). Goal 108 addresses compliance with F.A.C. Sections 163.3175 and 161.3177 and the two 

supporting objectives are as follows. 

 Objective 108.1 states that NAS Key West and Monroe County shall exchange information to 

encourage effective communication and coordination concerning compatible land uses. 

 Objective 108.2 states that Monroe County shall consider the protection of public health, 

safety, and welfare as a principle objective of compatible land use planning on lands 

adjacent to or closely proximate to Boca Chica Field. The related policies address the 

http://floridakeys.noaa.gov/sac/welcome.html
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adoption of the MIAI overlay. The MIAI Exhibit and Land Use Table are provided in 

Appendix G. 

City of Key West Comprehensive Plan. The City of Key West Comprehensive Plan (City of Key West 2008) 

is the overarching policy document which guides the City's approach to growth management. The plan 

was adopted in 1993 and the plan has been subsequently amended. In 2012, the plan was amended to 

adopt military compatibility standards set forth in Florida Statute at Section 163.3175 (Florida DEO 

2012c). In addition to military compatibility, the plan addresses coordination with the Navy to effectively 

manage the impacts of development on public infrastructure and natural resources.  

Higgs Beach Master Plan. In January 2011, Monroe County developed the Higgs Beach Master Plan 

(Monroe County 2011c). Elements of the master plan include shifting Atlantic Boulevard, changing the 

Atlantic Boulevard and White Street intersection, changing the Atlantic Boulevard and Reynolds Street 

intersection, creating a visitor nature center, constructing a playground and fitness course, and creating 

an African memorial and graveyard. The potential phasing of the master plan is unknown at this time; 

however, it is expected that Florida DOT funds for improvements/relocation of the road will be funded 

in the FY 2014 to 2015 budget (Monroe County 2011c). 

Fleet Support and Infrastructure Improvements at NAS Key West. The EA for Fleet Support and 

Infrastructure Improvements at NAS Key West, evaluated projects to modernize ship and aircraft 

support functions and facilities at NAS Key West including projects at the airfield to improve re-fueling 

capability and aircraft traffic control. These actions were required to modernize and meet new training 

requirements. The EA addressed the Navy’s transition from the F-14 Tomcat aircraft to the FA-18 E/F 

Super Hornet and associated changes to airfield safety zones and noise exposure (DON 2003a). 

The Environmental Assessment found that there would be no significant impacts resulting from the 

proposed action to the following resource areas: land use; topography, geology, soils, and marine 

sediments; biological resources; water resources; cultural resources; air quality; public health and 

safety; utilities and public services; socioeconomics and environmental justice; and Noise/AICUZ (DON 

2003a). 

Atlantic Fleet Training in the Key West Range Complex. The EA/OEA for Atlantic Fleet Training in the 

Key West Range Complex evaluated the environmental impacts related to fleet training activities within 

the Key West Range Complex. The geographic scope of the EA/OEA included the offshore operating area 

(surface and subsurface waters), offshore special use airspace (warning areas), a submerged surface 

target (Patricia Target), and a visual landmark land area (Demolition Key) (DON 2009). The 2009 EA/OEA 

did not analyze any activities occurring at Boca Chica Field. 

The Navy’s preferred alternative was the No Action Alternative, under which current baseline levels of 

training within the Key West Range Complex will remain unchanged. This includes no increase in Air 

Combat Maneuver sorties above the baseline level of 14,280 sorties per year and continuation of air-to-

air gunnery; chaff and flare use in offshore special use airspace would continue at baseline levels. The 

Navy signed the Finding of No Significant Impact/Finding of No Significant Harm in January 2010 (DON 

2010b) and operations have continued accordingly. 



 NAS Key West Airfield Operations Final Environmental Impact Statement 

5.0 Cumulative Impacts  5-5 
July 2013   

The EA/OEA found that there would be no significant impacts resulting from the proposed action to the 

following resource areas: earth resources; water resources; air quality; airborne noise; management of 

military munitions/solid waste/hazardous waste; petroleum, oils and lubricants management; marine 

mammals; sea turtles; marine communities; fish and essential fish habitat; pelagic and migratory birds; 

threatened and endangered species; terrestrial wildlife; marine protected areas; coastal zone 

management; land use; population/housing; transportation; demographics; regional economy; cultural 

resources; recreation; and environmental justice.  

Restoration of Clear Zones and Stormwater Drainage Systems at Boca Chica Field. In 2007, an EIS was 

completed to address corrective measures needed to meet airfield safety clearance criteria. The EIS 

addressed both restoration and long-term maintenance at various locations at Boca Chica Field. 

Maintenance measures include trimming and/or removal of vegetation that protrudes into vertically 

controlled airfield surfaces or those that should not be present in laterally controlled surfaces, clearing 

and grubbing, grading, filling low areas, replanting some areas with native salt marsh vegetation, and 

supplemental improvements to drainage conditions. Restoration methods addressed include the use of 

hand-clearing or mechanized methods (i.e., traditional construction equipment or specialized 

equipment). Maintenance methods addressed include mowing, hand-clearing, and prescribed burning 

where feasible (DON 2007). 

5.3.2 Present and Reasonably Foreseeable Actions 

KWIA Aircraft Operations. KWIA is located within the city limits of Key West, and is owned and operated 

by Monroe County. In June 2008, KWIA issued noise exposure maps based on data for the average-

annual day between March 1, 2007 and February 29, 2008. During this time period, there were 89,882 

annual aircraft flight operations, which included 34,633 air carrier and air taxi operations; 33,712 

itinerant (i.e., transient) aviation operations; 14,080 local aviation operations; and 7,457 “military” 

itinerant operations (URS Corporation 2008). (In the analysis used in support of the development of the 

KWIA noise exposure maps, “military” itinerant operations actually refers to any government aircraft, 

including Drug Enforcement Agency, Immigration and Naturalization Service, etc.  Approximately 300 

transient DOD military aircraft operations occur at KWIA annually [Horton 2011]). In addition to the 

flight operations, 2,463 annual aircraft run-up operations were modeled to develop the KWIA 2008 

existing condition DNL noise contours (URS Corporation 2008).  

Table 5.3-2 presents the land use categories, in acreages, number of housing units, and number of 

people within the 65, 70, ad 75 dB DNL contours. Incompatible land uses within these contours include 

single-family, multi-family, and transient lodging residential land uses. Currently, portions of Ocean Walk 

Apartments, Las Salinas Condominiums, Seaside Key West Townhomes, Sunrise at Seaside 

Condominiums, Hyatt Windward Pointe Resort, Best Western Key Ambassador, and Sunrise Suites 

Resort are within the 65 dB DNL and greater contour (URS Corporation 2008). 

The number of annual flight operations forecast for 2013 is 95,901, or 262.7 average daily aircraft 

operations. The increase of 6,019 aircraft operations would result in a slight increase (8.2 percent) in the 

overall size of the noise contours, and an increase in incompatible land use. The 2013 Future Condition 

Noise Exposure Map encompasses 24.9 percent more incompatible land area than the 2008 Existing 

Noise Exposure Map. 
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The total number of housing units and population within the KWIA DNL 65 dB contour would increase by 

16.5 percent. Table 5.3-3 presents the forecasted land use categories, in acreages, number of housing 

units, and number of people within the 65, 70, ad 75 dB DNL contours based on 2013 projected flight 

operations. Incompatible land uses impacted by these contours include single-family, multi-family, and 

transient lodging residential land uses. Under the 2013 projection, portions of Ocean Walk Apartments, 

Las Salinas Condominiums, Seaside Key West Townhomes, Salt Ponds Condominiums and Sunrise at 

Seaside Condominiums would be within the 65 dB DNL and greater contours. In addition, portions of 

Hyatt Windward Pointe Resort, Best Western Key Ambassador, Doubletree Grand Key Resort, and 

Sunrise Suites Resort would be within the 65 dB DNL and greater contour (URS Corporation 2008). 
 

Table 5.3-2  Key West International Airport 2008 Existing Condition Noise Exposure Estimates 

Land Use Type 
65 to 70 dB 
DNL (Acres) 

70 to 75 dB 
DNL (Acres) 

>75 dB DNL 
(Acres) Total (Acres) 

Airport 22.9 53.6 106.6 183.2 

Commercial 0.9 0.6 0.0 1.5 

Community Facility 3.4 0.0 0.0 3.4 

Military 10.1 1.8 0.0 11.9 

Mixed Use 0.0 0.0 0.0 0.0 

Multi-Family Residential 19.5 6.8 0.1 26.4 

Parks and Recreation 51.4 19.9 1.0 72.2 

Roads 21.5 4.4 0.4 26.3 

Single Family Residential 18.5 5.9 0.0 24.4 

Transient Residential 6.7 6.3 0.0 13.0 

Undetermined 1.7 0.9 0.0 2.6 

Vacant 32.0 5.6 7.2 44.9 

Water  227.0 57.3 6.8 291.2 

Total 415.6 163.1 122.1 701 

Housing Units 
65 to 70 dB 

DNL 
70 to 75 dB 

DNL >75 dB DNL Total 

Unmitigated (Incompatible) 

Multi-Family Residential 481 120 2 603 

Single Family Residential 51 1 0 52 

Transient Residential 94 81 0 175 

Total Unmitigated Housing Units 626 202 2 830 

Mitigated (Compatible)
1
 

Multi-Family Residential 4 0 0 4 

Single Family Residential 76 42 0 118 

Transient Residential 80 42 0 122 

Total Mitigated Housing Units 160 84 0 244 

Population 
65 to 70 dB 

DNL 
70 to 75 dB 

DNL >75 dB DNL Total 

Unmitigated (Incompatible) 

Multi-Family Residential 1,077.8 268.2 5.3 1,351.3 

Single Family Residential 113.4 2.2 0.0 115.6 

Transient Residential 210.7 180.6 0.0 391.3 

Total Unmitigated Population 1,401.9 451.0 5.3 1,858.2 

Mitigated (Compatible)
 1

 

Multi-Family Residential 9.0 0.0 0.0 9.0 

Single Family Residential 170.2 94.5 0.0 264.8 
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Table 5.3-2  Key West International Airport 2008 Existing Condition Noise Exposure Estimates 

Land Use Type 
65 to 70 dB 
DNL (Acres) 

70 to 75 dB 
DNL (Acres) 

>75 dB DNL 
(Acres) Total (Acres) 

Total Mitigated Population 179.2 94.5 0.0 273.8 

Total Population 1,581.1 545.5 5.3 2,132.0 
Note: 

1
 Housing units and population are mitigated through participation in the Noise Insulation Program. 

Source: URS Corporation 2008 
 
 
 
 
 
 

Table 5.3-3  Key West International Airport Projected 2013 Noise Exposure Estimates 

Land Use Type 
65 to 70 dB 
DNL (Acres) 

70 to 75 dB 
DNL (Acres) 

>75 dB DNL 
(Acres) Total (Acres) 

Airport 18.2 52.8 112.2 183.2 

Commercial 0.6 1.0 0.0 1.6 

Community Facility 3.8 0.0 0.0 3.8 

Military 10.2 2.1 0.0 12.4 

Mixed Use 0.3 0.0 0.0 0.3 

Multi-Family Residential 21.8 7.6 0.3 29.6 

Parks and Recreation 51.6 22.2 1.7 75.4 

Roads 22.8 4.5 0.5 27.9 

Single Family Residential 20.7 6.6 0.0 27.3 

Transient Residential 6.0 7.8 9.4 23.2 

Undetermined 2.1 1.0 0.0 3.1 

Vacant 34.7 5.7 7.5 47.9 

Water  253.0 62.9 7.1 323.0 

Total 445.8 174.2 138.7 758.7 

Housing Units 
65 to 70 dB 

DNL 
70 to 75 dB 

DNL >75 dB DNL Total 

Unmitigated (Incompatible) 

Multi-Family Residential 550 134 5 689 

Single Family Residential 66 1 0 67 

Transient Residential 128 98 0 226 

Total Unmitigated Housing Units 744 233 5 982 

Mitigated (Compatible)
1
 

Multi-Family Residential 4 0 0 4 

Single Family Residential 76 47 0 122 

Transient Residential 80 47 0 126 

Total Mitigated Housing Units 160 94 0 252 

Population 
65 to 70 dB 

DNL 
70 to 75 dB 

DNL >75 dB DNL Total 

Unmitigated (Incompatible) 

Multi-Family Residential 1,232.6 300.8 10.4 1,543.9 

Single Family Residential 148.3 2.2 0.0 150.5 

Transient Residential 287.1 219.7 0.0 506.8 

Total Unmitigated Population 1,668.0 522.7 10.4 2,201.2 

Mitigated (Compatible)
 1

 

Multi-Family Residential 9.0 0.0 0.0 9.0 

Single Family Residential 170.1 104.3 0.0 274.4 

Total Mitigated Population 179.1 104.3 0.0 283.4 

Total Population 1,847.1 627.0 10.4 2,484.6 
Note: 

1
 Housing units and population are mitigated through participation in the Noise Insulation Program. 

Source: URS Corporation 2008 
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Navy Atlantic Fleet Training and Testing. The Navy prepared an EIS/OEIS in May 2012 to evaluate the 

potential environmental effects associated with military readiness training and research, development, 

testing, and evaluation activities conducted within the Atlantic Fleet Training and Testing (AFTT) study 

area (DON 2012). The AFTT study area includes existing range complexes, operating areas and test 

ranges along the east coast of the United States, the Gulf of Mexico, and select pierside locations, port 

transit channels, and the lower Chesapeake Bay. The EIS/OEIS was prepared to renew and combine 

current regulatory permits and authorizations; address evolving training and testing requirements; and 

obtain those permits and authorizations necessary to support force structure changes and emerging and 

future training and testing requirements, including those associated with the introduction of new ships, 

aircraft, and weapons systems (DON 2010c; 2012). The AFTT EIS/OEIS effort addresses events that occur 

within existing at-sea Key West Range Complex. The 2012 EIS/OEIS training and testing activities 

baseline was defined by the information contained in the 2009 EA/OEA. 

The EIS/OEIS analyzed two action alternatives and the No Action Alternative. The No Action Alternative 

would continue current levels of baseline training and testing activities and force structure 

requirements. Under Alternative 1, the current training and testing activities under the No Action 

Alternative would occur with adjustments to the overall study area boundary, the location of current 

activities, and levels of current activities. Alternative 2 consists of Alternative 1 plus additional types of 

training and testing activities. In addition, Alternative 2 would adjust levels of activities, and allow for 

range enhancements and infrastructure requirements (DON 2012). Alternative 2 is considered the 

preferred alternative and contingent upon potential budget increases, strategic necessity, and future 

training and testing requirements.  

Resource areas analyzed included sediments and water quality, air quality, marine habitats, marine 

mammals, sea turtles and other marine reptiles, birds, marine vegetation, marine invertebrates, fish, 

cultural resources, socioeconomic resources, and public health and safety (DON 2012). The Navy 

concluded in the 2012 Draft EIS/OEIS that aircraft noise may affect, but is not likely to adversely affect 

sea turtles. The Navy is currently consulting with NMFS on its effect determination (DON 2012). The 

consultation would cover training and testing activities occurring 2014 through 2019. 

FKNMS Advisory Council Marine Zoning and Regulatory Review. In response to requests by members 

of the public, shifting environmental conditions and threats in the Keys, better scientific information, 

and legal requirements, the FKNMS Advisory Council is conducting a review of sanctuary regulations, 

including the rules and boundaries for marine zones in the sanctuary and surrounding national wildlife 

refuges (NOAA 2012a). NAS Key West’s Environmental Director serves as a non-voting member of the 

FKNMS Advisory Council. 

This review of existing regulations and marine zoning may result in changes to regulations, marine 

zoning, such as altering boundaries of current zones, creating new zones, or amending the regulations 

that apply to individual zones, and possibly sanctuary boundaries. The review will also include the 

USFWS's Backcountry Management Plan and associated regulations, as authorized by the USFWS and 

State of Florida Management Agreement for Submerged Lands within Boundaries of the Key West and 

Great White Heron National Wildlife Refuges, to evaluate substantive progress toward implementing 

the backcountry management goals for the refuges (NOAA 2012b).  
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FKNMS issued a NOI “To Conduct Scoping Meetings For The Revision Of Boundaries, Regulations And 

Zoning Scheme For Florida Keys National Marine Sanctuary And Key West And Great White Heron 

National Wildlife Refuges; And To Prepare An Environmental Assessment Or Draft Environmental Impact 

Statement” in the Federal Register on April 19, 2012, and the comment period ran through June 29, 

2012. Five public scoping meetings were held throughout the Keys and south Florida during this time. 

The review process is ongoing, continuing into 2015 (NOAA 2012b). 

NAS Key West Improvement Projects. NAS Key West is undergoing a master planning effort to update 

previous plans to efficiently respond to current and anticipated (i.e., for the next 25 years) mission and 

tenant requirements. The overall purpose of the Naval Air Station Key West Master Plan (NAVFAC 2011) 

is to achieve the following:  

 provide a comprehensive plan that ensures logical and efficient use of real estate, facilities, 

and other assets; 

 guide growth and change;  

 provide the mechanism to ensure projects are sited to meet operational, safety, and 

environmental requirements; and   

 identify projects to fulfill mission requirements.  

The Master Plan has identified the need to replace outdated or inefficient buildings with new buildings.  

Table 5.3-4 provides a list of proposed buildings to be demolished in the Main Base Node (where the 

majority of administrative functions for NAS Key West are located) and Air Training Node (where the 

majority of aircraft related activity takes place) at Boca Chica Field. 

 

Table 5.3-4.  Proposed Demolition Projects at Boca Chica Field 

Building Number Project Description 
Building Size 
(Square Feet) 

Main Base Node 

Administrative Projects 

A-324 Administrative Office 14,384 

A-332 Administrative Office 3,419 

A-336 Security Building 1,980 

A-515 Administrative/Storage 19,500 

A-626 Administrative Office 12,522 

A-629 Administrative Office 12,668 

A-638 Bachelor Officer Quarters 21,665 

A-639 Bachelor Officer Quarters 21,665 

A-648 Bachelor Officer Quarters 32,295 

A-649 Bachelor Officer Quarters 32,295 

A-651 Refrigeration/Air Conditioning Plant 684 

A-711 Administrative Office 8,370 

A-718 Administrative Office 11,226 

A-4069 Post Office 1,089 

Administrative Subtotal 193,762 

Aircraft Flight Line Projects 

A-126 Ground Support Equipment Shop 5,280 

A-129 Maintenance Hangar 4,098 
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Table 5.3-4.  Proposed Demolition Projects at Boca Chica Field 

Building Number Project Description 
Building Size 
(Square Feet) 

A-131 Maintenance Hangar 22,878 

A-132 Combined Fire/Rescue Station 22,276 

A-143 Personnel Support Storage 5,400 

A-149 Operational Storage 4,000 

Aircraft Flight Line Subtotal 63,932 

Total Main Base Node Demolition Total 257,694 

Air Training Node 

A-936 Maintenance Hangar 113,710 

A-981 Maintenance Hangar-OH Space 77,720 

Total Air Training Node Demolition Total 191,430 

Total Main Base and Air Training Nodes Demolition Total 449,124 

The Master Plan also calls for several new facilities to be constructed. A list of proposed military 

construction (MILCON) projects for the Main Base and Air Training Nodes at Boca Chica Field are 

included in Table 5.3-5. 

 

Table 5.3-5. Proposed MILCON Projects at Boca Chica Field 

Project Description 
Building Size 
(Square Feet) Cost ($000) 

Main Base Node 

Administrative Projects 

Administrative Facility with Parking Garage 38,194 29,024 

Aircraft Flight Line Projects 

Aircraft Maintenance Hangar (East) 47,680 21,141 

Main Base Node MILCON Subtotal 50,165 

Air Training Node 

AIMD Aircraft Maintenance Hangar (West) 169,756 65,922 

Flight Training Maintenance Hangar (West) 95,360 37,473 

Air Training Node MILCON Subtotal 103,395 

Total Main Base and Air Training Nodes MILCON Total 153,560 

 

Using the Master Plan vision, goals, and objectives, a Capital Improvements Plan (CIP) was developed to 

identify required facilities for the future. The CIP includes phasing recommendations for the proposed 

projects and demolition included in the Master Plan. The phasing plan indicates the prioritization of 

projects planned at NAS Key West. Table 5.3-6 provides the proposed phasing plan for projects occurring 

at Boca Chica Field. Programming documents, including cost estimates, have been prepared for the 

Aircraft Crash/Rescue and Fire Station project. The construction estimate is $17 million, but the project 

has not yet been prioritized for funding in the future 5-year defense program funding cycle. 
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Table 5.3-6. Proposed Phasing Plan for Boca Chica Field Projects 

Priority of Project  Project Name Project Number 

1 (Construction); 3 
(Demolition) 

Construct Aircraft Crash/Rescue and Fire Station and 
Demolish Existing Station (Building A-132) 

P-678 

8 Demolition of Bachelor Housing Unknown 

10 Relocation of Post Office, Working Dog Complex, and Lay 
Down Yard 

Unknown 

11 Realignment of Midway Avenue Unknown 

12 Intersection Improvements at Saratoga Avenue and 
Forrestal Street 

Unknown 

13 Construction of Consolidated Headquarters and Training 
Building 

Unknown 

14 Demolition of Outdated or Inefficient Buildings Unknown 

15 Construction of New Consolidated Parking Facility Unknown 

17 Demolition of Outdated Flightline Facilities Unknown 

18 Construction of Ground Support Equipment and Fleet 
Readiness Hangar and Associated Ramp Expansion 

Unknown 

19 Demolition of Existing Fleet Readiness Hangar Unknown 

20 Construct New Flight Training Operation Aircraft 
Maintenance Hangar 

Unknown 

21 Construct new AIMD Aircraft Maintenance Hangar Unknown 

22; 24 Construct New Track and Multipurpose Field Unknown 
 

The Master Plan includes an overall plan for consolidation of bachelor housing at Sigsbee Annex. In 

addition to the Bachelor Officer Quarters demolition projects taking place at Boca Chica Field (Buildings 

A-638, A-639, A-648, A-649, see Table 5.3-4), five bachelors housing units at Truman Annex would be 

demolished. All bachelors housing would then be consolidated between the facilities at Truman Annex 

and a new facility consisting of four 72-unit buildings and associated support facilities to be constructed 

at Sigsbee Park Annex. As a result, transient housing for personnel that detach to NAS Key West for 

training would be provided at Sigsbee Annex rather than the current distribution of this housing 

between Boca Chica Field, Trumbo Point Annex, and Truman Annex.  

NAS Key West Integrated Natural Resources Management Plan (INRMP).  The NAS Key West INRMP 

meets the requirements of the Sikes Act Improvement Act to provide for the conservation and 

rehabilitation of natural resources on military installations. The goal of the INRMP is to implement an 

ecosystem-based conservation program that provides for conservation and rehabilitation of natural 

resources in a manner consistent with the military mission; integrates and coordinates all natural 

resources; provides for sustainable multipurpose uses of natural resources; and provides public access 

for use of natural resources subject to safety and military security considerations. The INRMP covers a 

10-year period from 2007 to 2016, but has the flexibility to accommodate changes in the ecosystem and 

military mission. Annual updates to the management program and review and revision is conducted, 

when necessary, to ensure that the INRMP integrates the latest scientific knowledge and evolves to 

meet the future requirements of the military mission and natural resources (NAVFAC 2007b). 

Monroe County Comprehensive Plan Update. As noted in Section 3.4, Monroe County has begun the 

process of a major update to the Monroe County Comprehensive Plan. The last update of this plan 

occurred in 1995. Whereas the current plan is for 2010, the Comprehensive Plan Update underway will 
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address the 2010 to 2030 planning timeframe. The completion of the Comprehensive Plan Update-

Technical Documents Element in December 2010 (Monroe County 2010a) marked the end of Phase 1 in 

the four-phase planning process. The technical document provides data and analysis of the population, 

physical environment, and infrastructure improvements and future needs in the Florida Keys. The 

completion and adoption of the Evaluation and Appraisal Report by the Board of County Commissioners 

marked the end of Phase 2. Phase 3, updating the goals, objectives and policies of the Comprehensive 

Plan based upon the Technical Document and the Evaluation and Appraisal Report, is currently 

underway. In order to ensure consistency between the amended Comprehensive Plan and the Land 

Development Code, Monroe County decided to run Phase 4 (revisions to the Land Development Code) 

concurrently with Phase 3 and public outreach meetings were held in November 2012 to engage 

stakeholders in issues regarding the Land Development Code (Monroe County 2012c). 

Project objectives are to update the technical document for the 2010 to 2030 timeframe; evaluate the 

existing comprehensive plan goals, objectives and policies to determine their effectiveness; update the 

comprehensive plan goals, objectives, and policies to reflect the outcomes of the evaluation and 

appraisal reports; and revise the Land Development Code of Monroe County to comply with the 

updated comprehensive plan goals, objectives, and policies (Monroe County 2011a). Key considerations 

include the following.  

 Area of Critical State Concern Designation: The Florida Keys were designated as an “Area of 

Critical State Concern” in 1975 per Section 380.0552(4), Florida Statutes. Ratified in 1984, 

this designation has provided an additional level of development oversight, including Florida 

DEO review of Comprehensive Plan Amendments, Land Development Regulations, 

Development Agreements, etc. 

 County Planning Studies and Programs: Various studies and programs to be addressed in 

the update include the Rate of Growth Ordinance system and other regulatory provisions; 

Livable CommuniKeys Plans; a Working Waterfronts Preservation Plan; a Habitat 

Conservation Plan; the “Tier System” to determine a site’s level of environmental sensitivity; 

stormwater and waste water plans; 10-year Water Supply Plan; and Hurricane Evacuation 

Study and Phased Evacuation Plan. 

 External Regulatory Compliance: The plan update will address cooperative efforts with 

other government entities, including DON, USACE, USFWS, Florida DOT, FDEP, and the 

Florida DEO. The Comprehensive Plan Update framework includes plans and programs of 

other federal, state, regional and local agencies including the NAS Key West AICUZ Study, 

the Florida Keys Scenic Highway Corridor Master Plan, the Florida Keys Heritage Trail Master 

Plan, the South Florida Regional Planning Council Strategic Policy Plan, and the Florida Keys 

Aqueduct Authority 20-Year Water System Capital Improvement Master Plan, among others. 

 Hurricane Evacuation: A Regional Hurricane Evacuation Model under preparation by the 

South Florida Regional Planning Council will be used to update hurricane evacuation 

planning and land use policy (Monroe County 2011). 

Future land use elements contained within the document serve as a guide for the development and use 

of land within the county, as reflected in the goals, objectives, and policies of the local government 
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comprehensive plan. Future land use patterns are depicted on the future land use map or map series. 

The purpose is also to evaluate existing development patterns and designate the proposed future 

general distribution, location, and extent of land use (Monroe County 2010a).  

City of Key West Comprehensive Plan Update. The City of Key West is preparing to embark on the first 

major update to the city’s comprehensive plan since 1993. The update will be conducted in accordance 

with Florida DEO guidance. Once the city formally initiates the process, it is expected that approximately 

a year and a half will be required to meet with the public and transmit, revise, and adopt the plan (City 

of Key West 2011c). The city submitted their Evaluation and Appraisal report for state review in October 

2012 (City of Key West 2012). 

State Route 5/U.S. Route 1/N. Roosevelt Boulevard Road Improvements. The Florida DOT plans to 

make improvements to State Route 5/U.S. Route 1/N. Roosevelt Boulevard, from Eisenhower Drive/Jose 

Marti Drive to the Riviera Canal (Florida DOT 2011). Improvements include  

 reconstruction of four lanes with a middle turn lane from Eisenhower Drive to U.S. Route 1 

 new seawall 

 new drainage system 

 new sidewalk along business side 

 new signalization (mast arms) at eight locations 

 new lighting 

 new signing and pavement markings 

 new landscaping (within the promenade) (Florida DOT 2011) 

During construction, vehicular traffic heading northbound out of Key West will be rerouted to Flagler 

Avenue and S. Roosevelt Boulevard (Key West Citizen 2010). Construction is slated to begin November 

2011 and is expected to take 880 days (Florida DOT 2011).  

City of Key West Construction Projects (Various). The City of Key West has several construction projects 

underway or planned for the near future. Examples include, but are not limited to 

 Americans with Disabilities Act-related projects (e.g., driveway installation, ramp 

installation) 

 sewer force main/collection system expansion 

 installation of stormwater gravity wells  

 sidewalk installation  

 road enhancements (e.g., road shoulders, bus aprons, bike lanes) 

 Mallory Square expansion study 

 construction of a new transit facility  

 beach renourishment 

 stormwater mitigation  

 seawall replacement at Zero Duval 

 replacement of Tarpon pier with floating pier-new utilities 

 extension of pier at Key West Bight Ferry Terminal by 110 ft 

 construction of a new joint Navy/City gatehouse to Navy Mole property 

http://www.keywestcity.com/egov/docs/1297369823775.htm#Project045
http://www.keywestcity.com/egov/docs/1297369823775.htm#Project078
http://www.keywestcity.com/egov/docs/1297369823775.htm#Project119
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 Schooner Wharf renovation and rebuild (City of Key West 2011d) 

Improvements/Relocation of Atlantic Boulevard. In January 2011, Monroe County developed the Higgs 

Beach Master Plan (Monroe County 2011c). Elements of the master plan include shifting Atlantic 

Boulevard, changing the Atlantic Boulevard and White Street intersection, and changing the Atlantic 

Boulevard and Reynolds Street intersection. It is expected Florida DOT funds would be used for the 

improvements/relocation of the road and would be funded in FY 2014 to 2015 (Monroe County 2011c). 

Open Tourism/Trade between United States and Cuba. General tourism is prohibited for Americans, 

but travel restrictions have eased to allow some travel from select U.S. cities to Cuba by Cuban-

Americans visiting relatives or persons who possess a federal license to visit Cuba. Federal authorization 

was granted to Key West in October 2011; authorization from the Cuban government is pending 

(Reuters 2011). Should unrestricted tourism or trade between the United States and Cuba normalize, it 

is possible that airspace usage by commercial aircraft between the two nations would increase. 

Although it is unknown when or if this could occur, this cumulative impacts analysis assumes 

unrestricted tourism or trade could occur in the reasonably foreseeable future.  

Unmanned Aerial Systems (UAS) Operations at NAS Key West. The configuration of airspace at NAS Key 

West provides an opportunity for potential future UAS operations based at the Air Station. Although no 

formal proposals have been developed yet, they are expected to emerge in the future as unmanned 

aircraft are integrated into the national airspace system. The FAA Reauthorization and Reform Act of 

2012 requires the FAA to develop a plan for that integration by 2015 while setting new standards for 

performance and safety.  

Future Use of Enchanted Island. This approximately 10-acre island is located within the existing 65-70 

DNL noise zone east of Raccoon Key/Key Haven with access from U.S. Route 1. While currently 

uninhabited and undeveloped, Monroe County zoning allows for development of 10 dwelling units on 

the island. The Navy has considered land acquisition and partnering options to address the incompatible 

land use and potential encroachment on NAS Key West operations. The island is currently for sale and 

the foreseeable future use is uncertain (Kenson 2011). 

Future Use of Sub-Pens Area.  As noted in Section 3.4.2, the privately owned “Sub-Pens” parcel is 

located on North Boca Chica for which the Navy holds an encroachment partnering easement. Proposed 

rezoning of this area for commercial use could open the area for commercial fisheries use, but such use 

would be required to adhere to the existing encroachment partnering easement. 

Safe Harbor Redevelopment. At a meeting held on September 21, 2012, the Monroe County 

Commissioners adopted Ordinance 032-2012 (Monroe County 2012b). This ordinance amends Policy 

101.4.5 to revise the Mixed Use/Commercial Future Land Use Map category description and amends 

Policy 101.4.21 to assign the Maritime Industries Zoning Districts to the Mixed Use/Commercial Future 

Land Use Map category. Overall, this ordinance amends the maximum net density range from 6 to 18 

dwelling units per buildable acre to 2 to 18 dwelling units per buildable acre and the including maximum 

intensity range for the Maritime Industries Zoning District within the Mixed Use/Commercial Future 

Land Use Map category, and to clarify the footnotes within the category. This ordinance would apply to 

89.16 acres on Stock Island and 8.09 acres on Scout Key (Monroe County 2012d). Future development 

http://www.keywestcity.com/egov/docs/1297369823775.htm#Project120
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ideas for Safe Harbor include a hotel or hotels, boardwalk, and public access to the harbor shoreline 

(Florida Keys News 2012). However, no development plans have been finalized. 

5.4 CUMULATIVE IMPACTS ANALYSIS 

Where feasible, the cumulative impacts were assessed using quantifiable data; however, for many of the 

resources included for analysis, quantifiable data is not available and a qualitative analysis was 

undertaken. In addition, since an analysis of potential environmental effects for future actions has not 

been completed, assumptions were made regarding cumulative impacts related to this EIS where 

possible. The analytical methodology presented in Chapter 4, which was used to determine potential 

impacts to the various resources analyzed in this EIS, was also used to determine cumulative impacts.  

5.4.1 Airfields and Airspace 

5.4.1.1 Description of Geographic Study Area 

The geographic scope of this cumulative analysis includes the airfield that supports aircraft takeoffs, 

landings, and pattern operations. It also includes airspace where aircraft operations occur over Boca 

Chica Field, adjacent airspace where flight tracks are flown in association with the airfield, and special 

use airspace (SUA) in which training takes place. Projects within this region could impact the airfield and 

overlying airspace if they result in a change in the operational environment, such as additional air traffic 

control measures in response to an increase in air traffic. 

Airspace management is defined as the direction, control, and handling of flight operations in the 

“navigable airspace” that overlies the geopolitical borders of the U.S. and its territories. “Navigable 

airspace” is airspace above the minimum altitudes of flight prescribed by regulations under USC Title 49, 

Subtitle VII, Part A, and it includes airspace needed to ensure safety in the takeoff and landing of 

aircraft. The FAA is responsible for developing plans and policies for using navigable airspace, for 

designating use of the airspace necessary to ensure aircraft safety, and ensuring its efficient use through 

regulations or orders. Special use airspace identified for military and other governmental activities is 

charted and published by the National Aeronautical Charting Office in accordance with FAA Order JO 

7400.2H (FAA 2011) and other applicable regulations and orders. Management of this resource 

considers how airspace is designated, used, and administered to best accommodate the individual and 

common needs of military, commercial, and general aviation. 

To determine how the National Airspace System can best be structured to address all user 

requirements, the FAA considers multiple and sometimes competing demands for aviation airspace in 

relation to airport operations, Federal Airways, jet routes, military flight training activities, and other 

special needs. Specific rules and regulations concerning airspace designation and management are listed 

in FAA Order 7400.2H (FAA 2011). 

The two categories of airspace are regulatory and non-regulatory. Within these two categories, there 

are four types of airspace: Controlled, Uncontrolled, Special Use, and Other. Controlled airspace is 

airspace of defined dimensions within which air traffic control service is provided to IFR flights and to 

VFR flights in accordance with the airspace classification. Controlled airspace is categorized into five 

separate classes: Classes A through E (Figure 5.4-1). These classes identify airspace that is controlled, 
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airspace supporting airport operations, and designated airways affording en route transit from place to 

place. The classes also dictate pilot qualification requirements, rules of flight that must be followed, and 

the type of equipment necessary to operate within that airspace. Uncontrolled airspace is designated 

Class G airspace.  

 
Figure 5.4-1 Schematic of Airspace Classes 

Airspace of defined dimensions where military activities can operate and have boundaries to limit access 

by non-participating aircraft is known as special use airspace or SUA. Types of SUA include Prohibited 

Areas, Restricted Areas, Military Operations Areas (MOAs), Warning Areas, Alert Areas, and Controlled 

Firing Areas. Other airspace includes advisory areas, temporary flight limitations, areas designated for 

parachute jump operations, Military Training Routes, Aerial Refueling Tracks, National Security Areas, 

and Air Traffic Control Assigned Airspace (ATCAA). When not required for other needs, an ATCAA can 

extend the vertical boundary of training airspace (e.g., a MOA) as authorized for military use by the 

controlling Air Route Traffic Control Center. 

The airspace around NAS Key West is considered Class D Airspace; it extends upward from the surface to 

and including 2,500 ft msl within a 3.9-mile radius of KWIA and within a 5.3-mile radius of NAS Key West. 

The local airspace associated with both NAS Key West and KWIA overlap. NAS Key West provides 

approach control services for both the Air Station and KWIA.  Aircraft landing at KWIA are handed off to 

KWIA ATC personnel once their destination is known and there is no conflict with other traffic (KWIA 

2008). Outside of normal operating hours, approach control for KWIA is handled by the Miami Air Route 

Traffic Control Center. Transient aircraft desiring use of the Warning Areas contact NAS Key West’s 

Tarpon Control scheduling office via message or telephone. Radar surveillance and radio 

communications provide air traffic control separation between high performance military aircraft and 

the high volume of commercial aircraft transiting the numerous jet routes in the vicinity (DON 2009). 
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Commercial air traffic routes (jet routes or “J” routes and victor routes or “V” routes) are located 

throughout the Key West Range Complex. “J” routes are designated to serve aircraft operations from 

18,000 to 45,000 ft above msl. Air traffic in “J” routes is always IFR, and is managed by air traffic control. 

“V” routes are low altitude airways used by both VFR and IFR traffic. They are 8 nautical miles wide and 

generally go from 1,200 ft agl up to, but not including, 18,000 ft msl. An established commercial air 

corridor is located between Warning Area (W)-174 areas and W-465 areas. Figure 5.4-2 illustrates the 

federal and international airways in relation to the Key West Range Complex.  

The U.S. Air Defense Identification Zone (ADIZ) divides W-174C and W-174D and W-465B and W-465C. 

According to COMLANTFLT Instruction 3120.26E, Atlantic Fleet Operating Areas and Warning Areas, “no 

aircraft may approach within 5 miles of the ADIZ without authorization from competent authority.” This 

restriction essentially prohibits the routine use of these Warning Area subsections south of the ADIZ 

(DON 2009). 

5.4.1.2 Relevant Past, Present, and Future Actions 

There is an interrelationship between the activities in the Key West Range Complex and NAS Key West 

airfield operations in that the majority of the aircraft operations at NAS Key West are enroute to/from 

the Key West Range Complex. Therefore, assessment of the potential cumulative impacts of the EA/OEA 

for Atlantic Fleet Training in the Key West Range Complex and the Navy AFTT EIS/OEIS is relevant. With 

regard to commercial use of airspace there are two relevant actions: aircraft operations at KWIA and 

changes in commercial airspace activity in association with possible future normalization of tourism or 

trade between the United States and Cuba. 
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Figure 5.4-2 Key West Range Complex Airspace 



NAS Key West Airfield Operations Final Environmental Impact Statement  

5-20  5.0 Cumulative Impacts 
  July 2013 

 

This page intentionally left blank. 



 NAS Key West Airfield Operations Final Environmental Impact Statement 

5.0 Cumulative Impacts  5-21 
July 2013   

5.4.1.3 Cumulative Impact Analysis 

Under the Proposed Action, there would be no increase in airfield operations under Alternative 1, a 

potential 10 percent increase in airfield operations under Alternative 2 – preferred alternative, and a 

potential 20 percent increase in airfield operations under Alternative 3. As the majority of airfield 

operations at NAS Key West are enroute to/from the Key West Range Complex, the Navy has closely 

coordinated this EIS for Airfield Operations at NAS Key West with the EA/OEA for Atlantic Fleet Training 

in the Key West Range Complex and the AFTT EIS/OEIS. Accordingly, there has not been any change in 

airfield operations as a result of the proposed Atlantic Fleet training evaluated in the EA/OEA for Atlantic 

Fleet Training in the Key West Range Complex; Alternatives 1 through 3 under this EIS and the Proposed 

Action for the AFTT EIS/OEIS are complementary. There would not be any change in operations within 

the Key West Range Complex under the AFTT EIS/OEIS that would not be accommodated by the aircraft 

mix and levels of operation evaluated in this EIS. All Key West Range Complex training would continue to 

utilize pre-existing SUA and military air traffic would continue to be managed in accordance with existing 

procedures and follow established local approach and departure patterns to avoid conflicts and 

minimize safety risks. There would be no cumulative impact from implementation of Alternatives 1, 2, or 

3 in combination with the AFTT EIS/OEIS Proposed Action. 

Annual aircraft operations at KWIA are expected to increase by 6,019 by 2013, resulting in a daily 

increase of approximately 16.4 aircraft operations per day. This level of increase would not result in air 

traffic congestion or change the existing management of airspace or air traffic control procedures. In 

addition, any increase in commercial air traffic associated with trade or tourism with Cuba would 

continue to be managed in accordance with existing airspace structures. Commercial aircraft currently 

pass between W-174 and W-465 in a north/south direction between airports in the eastern United 

States and those in the Caribbean, Central, or South America. Implementation of either Alternatives 1, 2,  

or 3 would not cumulatively impact any ongoing or reasonably foreseeable commercial airspace usage, 

as the two types of activity currently occur in separate airspace blocks.  

In conclusion, no significant cumulative impacts to airfield operations and/or airspace are expected from 

implementation of Alternatives 1, 2, or 3.  

5.4.2 Noise 

5.4.2.1 Description of Geographic Study Area 

The study area considered in the cumulative analysis for this resource area includes areas in and around 

Boca Chica Field. 

5.4.2.2 Relevant Past, Present, and Future Actions 

There are numerous local construction projects planned by the Florida DOT, City of Key West, and Navy 

that could result in ground noise with potential to exacerbate the effects of aircraft and construction 

noise associated with the Proposed Action. Annual aircraft operations at the KWIA are expected to 

increase by 6,019 by 2013, resulting in a daily increase of approximately 16.4 aircraft operations per day. 
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5.4.2.3 Cumulative Impact Analysis 

Local construction projects could contribute cumulatively to the potential impacts associated with the 

facility upgrades that would occur under Alternatives 1, 2, and 3. However, it is assumed that any 

construction-related noise generated from projects would be short in duration and dominated by the 

noise generated from existing and next generation aircraft. 

There were 89,882 annual flight operations at KWIA in 2008. The forecast is 95,901 annual flight 

operations in 2013. This results in an approximate annual increase of 6, 019 aircraft operations or a daily 

increase of 16.4 aircraft operations per day. The increase would result in a slight increase (8.2 percent) 

in the overall size of the KWIA noise contours, as shown in Figure 5.4-3. The total number of housing 

units and population within the 65 dB DNL contour or greater would increase by 16.5 percent, resulting 

in an approximate increase of 157 additional total housing units and 353 people exposed to noise 65 dB 

DNL or greater. In addition, portions of Ocean Walk Apartments, Las Salinas Condominiums, Seaside Key 

West Townhomes, Salt Ponds Condominiums, Sunrise at Seaside Condominiums, Hyatt Windward 

Pointe Resort, Best Western Key Ambassador, Doubletree Grand Key Resort, and Sunrise Suites Resort 

would be within the 65 dB DNL and greater contour. Single family and multi-family land uses within the 

65 dB DNL contour or greater are eligible to participate in the Noise Insulation Program to make their 

land use compatible to noise exposure (URS Corporation 2008). 

As discussed in Section 4.1, the greatest potential for noise exposure under Alternatives 1, 2, and 3 would 

be concentrated near Boca Chica Field and over water. However, some additive cumulative impacts from 

noise exposure from NAS Key West and KWIA airfield operations would continue. Combined mapping of 

the noise modeling results for KWIA for 2013 and Alternatives 1, 2, and 3 are shown in Figures 5.4.4, 5.4.5, 

and 5.4.6, respectively. The KWIA noise exposure is based on the KWIA forecast for the 2013 Future 

Condition (URS Corporation 2013). The KWIA noise contours were produced by URS Corporation for 

KWIA and FAA using Integrated Noise Model (the standard noise modeling methodology for civilian 

airfield). As compared with the existing condition, there would continue to be a combined area within the 

65-70 DNL combined contours, primarily in the Stock Island area. This area decreases slightly under 

Alternative 1, and increases under Alternatives 2 and 3. Even with implementation of Alternative 3, the 

additive impact would be minimal and no population would be at risk for Potential Hearing Loss. The 

potential for the construction-related noise to overlap both in time and geographic extent of impact is 

remote. 

In conclusion, there would not be significant cumulative noise impacts associated with the formally 

proposed KWIA expansion plan and Alternatives 1, 2, or 3. 

5.4.3 Air Quality 

5.4.3.1 Description of Geographic Study Area 

The study area considered in the cumulative analysis for this resource area includes areas in and near 

the Air Station. Note, however, that individual sources of greenhouse gas (GHG) emissions are not large 

enough to have an appreciable effect on climate change. Since the potential effects of proposed GHG 

emissions on climate change are by nature global, the study area for this aspect is not defined. 
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Figure 5.4-3 KWIA Noise Contours 2008 and 2013 
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Figure 5.4-4 DNL Noise Exposure from NAS Key West and KWIA Airfield Operations Under Alternative 1 
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Figure 5.4-5 DNL Noise Exposure from NAS Key West and KWIA Airfield Operations Under Alternative 2(Preferred Alternative) 
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Figure 5.4-6 DNL Noise Exposure from NAS Key West and KWIA Airfield Operations Under Alternative 3 
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5.4.3.2 Relevant Past, Present, and Future Actions 

The numerous local construction projects planned by the Florida DOT, City of Key West, and Navy and 

an increase in KWIA operations are relevant in that they would produce emissions that would be 

additive to those of the Proposed Action. As GHG emissions and climate change are by nature global and 

cumulative impacts, they are addressed in this analysis.  

5.4.3.3 Cumulative Impact Analysis 

In terms of short-term cumulative impacts, the infrastructure improvement projects associated with the 

Proposed Action and other regional construction projects could produce a short-term additive amount 

of emissions if they are concurrent.  However, the proposed construction under the Proposed Action is 

expected to only produce a nominal amount of emissions when compared to regional levels; therefore, 

it is not anticipated that air emissions from other past, present, and future actions, when considered 

incrementally with Alternatives 1, 2, and 3, would exceed any regulatory standards. This is especially 

true in a region already in attainment for all criteria pollutants. 

In terms of long-term cumulative impacts, Section 4.2 includes a complete discussion of emissions due 

to aircraft operations (including engine run ups) and ground support equipment associated with the 

Proposed Action. No other long-term emission sources (for example, stationary sources) have been 

identified for this cumulative impact analysis. No significant cumulative impacts to air quality are 

expected from implementation of Alternatives 1, 2, or 3. 

5.4.3.4 Greenhouse Gas Emissions and Climate Change 

Individual sources of GHG emissions are not large enough to have an appreciable effect on climate 

change. Therefore, an appreciable impact on global climate change would, if currently DON accepted 

predictions are accurate, only occur when proposed GHG emissions combine with other GHG emissions 

from other man-made activities on a global scale.  

The cumulative effects for GHG emissions were evaluated for the proposed action realignment of 

aircraft and 20 percent increase in airfield operations. The proposed action is primarily associated with 

aircraft operations, and carbon dioxide (CO2) is the primary GHG emitted by jet engines. Thus, GHG 

emissions are based on calculated CO2 emissions for aircraft operations and GSE. 

Although military aircraft operations are excluded from required GHG reduction goals within EO 

13514, the Navy continues to assess possibilities for GHG reductions in these operations, including 

use of alternative fuels and/or other renewable energy sources that may be available and suitable for 

these applications.  Specific reduction goals for each region and installation will be evaluated based on 

location and identified potential for GHG reductions.  

The Navy has established several goals for reducing GHG emissions.  These goals include the following. 

 Pursue opportunities with vendors and contractors to reduce GHG emissions.  

 Cut petroleum use by half in the Navy’s fleet of commercial vehicles by 2015 by replacing 

existing trucks with new hybrid ones. 
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 Procure half the power needed at Navy shore installations from alternative energy sources 

by 2020, and, supply electricity back to the grid wherever possible. 

 Procure half of the Navy’s energy requirements for operation of mobile sources from 

alternative energy sources by 2020. 

Table 5-4.1 compares the net change in annual GHG emissions from the baseline to the end state in 

2029 for each alternative. The proposed action would increase GHG emissions from aircraft operations 

under all alternatives.   

Currently, there are no formally adopted or published NEPA thresholds of significance for GHG 

emissions stemming from proposed actions. Formulating such thresholds is problematic, as it is difficult 

to determine what level of proposed emissions would substantially contribute to global climate change. 

Table 5-4.1 summarizes the annual GHG emissions associated with the proposed action operations from 

implementation of Alternatives 1, 2, and 3. In each case, only CO2 emissions were calculated because of 

the negligible quantity of methane (CH4) and nitrous oxide (N2O) emitted by aircraft, which are the 

primary source of GHG emissions under the Proposed Action. Carbon dioxide emissions from aircraft 

operations would increase with the replacement of legacy aircraft under Alternatives 1, 2, and 3, as well 

as the additional aircraft operations under Alternatives 2 and 3.  

Table 5.4-1. Comparison of Existing, Alternative 1, Alternative 2, and  
Alternative 3 GHG Emissions 

Alternative Metric Tons CO2e per Year 

Existing Environment (No Action Alternative) 55,141 

Alternative 1 57,694 

Alternative 2 – Preferred Alternative 61,176 

Alternative 3 67,445 

Net Change-Alternative 1 2,553 

Net Change-Alternative 2 – Preferred Alternative 6,035 

Net Change-Alternative 3 12,304 

Annual GHG emissions associated with the proposed action operations from implementation of 

Alternatives 1, 2, and 3 are compared to U.S. 2010 greenhouse gas emissions in Table 5.4-2. The 

estimated CO2 emissions from the No Action Alternative, Alternative 1, Alternative 2, and Alternative 3 

are less than a thousandth of 1 percent of the total CO2 emissions generated by the United States in 

2010.  

Table 5.4-2. Comparison of Existing, Alternative 1, Alternative 2, and  
Alternative 3 GHG Emissions to U.S. 2010 Greenhouse Gas Emissions1 

Alternative 
Metric Tons CO2e 

per Year 
Percentage of U.S. 2010 

Greenhouse Gas Emissions 

Existing Environment (No Action 
Alternative) 

55,141 0.000808 

Alternative 1 57,694 0.000846 

Alternative 2 – Preferred Alternative 61,176 0.000897 

Alternative 3 67,445 0.000989 

U.S. 2010 Total Greenhouse Gas 
Emissions 

6,821.8 x 10
6
  

1
Source: U.S. EPA 2012 
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Emissions of GHGs from the proposed action alone would not cause appreciable global warming that 

would lead to climate changes. However, these emissions would increase the atmosphere’s 

concentration of GHGs, and, in combination with past and future emissions from all other sources, 

contribute incrementally to the global warming that produces the adverse effects of climate 

change. At present, no methodology exists that would enable estimating the specific impacts (if any) 

that this increment of warming would produce locally or globally. 

Although implementation of the proposed action would result in an increase in cumulative GHG 

emissions, this important topic warrants discussion by DON leadership of broad-based programs to 

reduce energy consumption and shift to renewable and alternative fuels, thereby reducing emissions of 

CO2 and other GHGs. Executive Order 13423 requires a reduction in GHG emissions through 30 percent 

agency reductions of energy intensity by 2015, compared to an FY 2003 baseline. Additionally, EO 13514 

provides early strategic guidance to federal agencies in the management of GHG emissions. The early 

strategy directs agencies to increase renewable energy use to achieve general GHG emission reductions.  

According to provisions in EO 13514, federal agencies are required to develop a 2008 baseline for Scope 

1 GHG emissions (direct emissions from sources that are owned or controlled by DOD) and Scope 2 GHG 

emissions (emissions resulting from the generation of electricity, heat, or steam purchased by DOD), and 

to develop a percentage reduction target for agency-wide reductions of Scope 1 and Scope 2 GHG 

emissions by FY 2020. As part of this effort, federal agencies are actively evaluating sources of GHG 

emissions, and developing, implementing, and annually updating integrated Strategic Sustainability 

Performance Plans that prioritize agency actions based on lifecycle return on investment. The intent is 

to evaluate GHG emissions on a lifecycle basis and to identify feasibility of sustainability strategies on 

that basis.  

The DOD published a Strategic Sustainability Performance Plan in August 2010 that serves as a guide to 

reducing GHG emissions (DOD 2010a). The DOD set a target to reduce Scope 1 and 2 GHG emissions 

from facilities by 34 percent from FY 2008 to FY 2020. The DOD is planning to achieve this goal through 

energy efficiency in facilities, reducing fossil fuel use by non-tactical vehicle fleets, and the use of 

renewable energy. In addition, the DOD will reduce its Scope 3 GHG emissions (emissions that result 

from DOD activities but are from sources not owned or directly controlled by DOD) by 13.5 percent from 

FY 2008 to FY 2020. However, the Scope 3 GHG emissions are limited to transmission and delivery losses 

from purchased electricity, contracted waste disposal, and employee travel (DOD 2010a).   

In addition to assessing the GHG emissions that will come from the Proposed Action and the potential 

impact on climate change, the effect of climate change on the Proposed Action and what adaptation 

strategies will be developed in response is also assessed. This is a global issue for the DOD. As is clearly 

outlined in the Quadrennial Defense Review Report of February 2010 (DOD 2010b), the DOD will need to 

adjust to the impacts of climate change on facilities and military capabilities. The Department of Defense 

already provides environmental stewardship at hundreds of DOD installations throughout the U.S. and 

around the world, working diligently to meet resource efficiency and sustainability goals set by relevant 

laws and executive orders. Although the U.S. has significant capacity to adapt to climate change, it will 

pose challenges for civil society and DOD alike, particularly in light of the nation’s extensive coastal 

infrastructure. In 2008, the National Intelligence Council judged that more than 30 U.S. military 
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installations were already facing elevated levels of risk from rising sea levels. Department of Defense 

operational readiness hinges on continued access to land, air, and sea training and test space. 

Consequently, DOD must complete a comprehensive assessment of all installations to assess the 

potential impacts of climate change on its missions and adapt as required (DOD 2010b). 

The Quadrennial Defense Review Report goes on to illustrate that DOD will work to foster efforts to 

assess, adapt to, and mitigate the impacts of climate change. Domestically, DOD will leverage the 

Strategic Environmental Research and Development Program, a joint effort among DOD, the 

Department of Energy, and the USEPA, to develop climate change assessment tools.  

The U.S. Global Climate Research Program report, Global Climate Change Impacts in the U.S., reviewed 

the unique impacts of climate change on the U.S. (Karl et al., 2009). According to the report, climate in 

the Southeast is characterized as warm and wet with mild winters and high humidity. Climate models 

predict that by 2080, average temperatures may increase approximately 4.5 to 10 degrees Fahrenheit. 

The report goes on to illustrate that the Southeast communities, infrastructure, and ecosystems are 

vulnerable to coastal inundation due to sea-level rise and hurricanes. The report indicates the Atlantic 

coastline could possibly experience an increase in the intensity of hurricanes, which could likely increase 

inland and coastal flooding, coastal erosion rates, wind damage to coastal forests, and wetland loss. The 

availability of freshwater is likely to be reduced as a result of increased temperatures, societal demands, 

and time between rain events, which would impact the Southeast’s economy. Sea-level rise also affects 

island water supplies by causing salt water to contaminate the freshwater lens and by causing an 

increased frequency of flooding due to storm high tides. Water pollution (such as from agriculture or 

sewage), exacerbated by storms and floods, can contaminate freshwater supplies, affecting public 

health (Karl et al. 2009). As climate science advances, the DON will regularly reevaluate climate change 

risks and opportunities in order to develop policies and plans to manage its effects on the DON’s 

operating environment, missions, and facilities. 

5.4.4 Safety 

5.4.4.1 Description of Geographic Study Area 

The study area considered in the cumulative analysis for this resource area includes the area of 

proposed infrastructure improvements at NAS Key West, facilities where aircraft maintenance takes 

place, and the NAS Key West APZs.  

5.4.4.2 Relevant Past, Present, and Future Actions 

None of the relevant past, present, or future actions identified would have the potential for cumulative 

impacts to safety. There would be no cumulative change to the overall safety risk in the study area, 

impacts to APZs, or change in the potential for aircraft mishaps, BASH, and the other flight safety 

considerations discussed in Section 3.3. Land use compatibility within APZs is addressed in Section 5.4.5.  

5.4.4.3 Cumulative Impact Analysis 

There are no foreseen cumulative impacts to safety with implementation of Alternatives 1, 2, or 3.  
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5.4.5 Land Use  

5.4.5.1 Description of Geographic Study Area 

The study area considered in the cumulative analysis for this resource area includes Boca Chica Field, the 

City of Key West, and Monroe County. This cumulative impact analysis addresses infrastructure 

upgrades that would occur within the boundaries of the Air Station as well as the land use compatibility 

assessment, which includes the APZs and noise zones to Noise Zone 2 (greater than 65 dB DNL).  

5.4.5.2 Relevant Past, Present, and Future Actions 

Several foreseeable construction projects detailed in the NAS Key West Master Plan are slated for the 

airfield environment of Boca Chica Field and have the potential for interactive impacts with the 

infrastructure improvements aspects of the Proposed Action. The Monroe County and City of Key West 

Comprehensive Plan Updates (in progress) are directly relevant to the land use compatibility assessment 

for the Proposed Action. The proposed increase in KWIA aircraft operations would result in a greater 

area within the 65 dB DNL or greater noise contour from noise generated at KWIA. However, noise 

modeling results indicate that there would be little overlap in the DNL greater than 65 dB noise 

generated with implementation of Alternatives 1, 2, and 3 and the noise exposure estimated from KWIA 

operations (see Figure 5.4-3).    

5.4.5.3 Cumulative Impact Analysis 

The proposed infrastructure improvements under Alternatives 1, 2, or 3 would be entirely within the 

boundaries of NAS Key West’s Boca Chica Field property; no conflicts with off-Station land uses are 

anticipated. These improvements would be aligned with long-term NAS Key West Master Plan proposed 

improvements and, therefore, no cumulative on-Station land use impacts would occur. The increase in 

transient personnel under Alternatives 2 and 3 would have interactive impacts with the NAS Key West 

Master Plan proposal to consolidate bachelor housing to Sigsbee Annex. Under these alternatives, the 

Navy would need to revise planning accordingly to meet the facility size requirements that would 

correspond to the increase in transient personnel. This would result in a minor cumulative impact that 

the Navy would address within the existing planning constraints at the NAS Key West properties. No off-

Station land use impacts would result. 

Monroe County and the City of Key West are in the process of updating their respective comprehensive 

plans; there is an opportunity for cumulative impacts with respect to how compatible land use within NAS 

Key West safety and noise zones are addressed in these plan updates. Both current comprehensive plans 

were completed prior to amendments to Florida’s Local Government Comprehensive Planning and Land 

Development Regulation Act (specifically, Florida Statute 163.3175, amended most recently in 2010). 

These requirements address cooperation between local governments and military installations to 

encourage compatible land use and prevent incompatible encroachment. In accordance with these 

requirements, the exchange of information between NAS Key West and Monroe County and the City of 

Key West, has been occurring as part of the planning processes for these local governments. 

The current City of Key West Comprehensive Plan does not directly address land use compatibility with 

NAS Key West. Although, per the 2007 AICUZ Update, a 42-acre area of the City of Key West located 
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southeast of KWIA is within the NAS Key West 65 dB DNL, this area is also within the KWIA noise and 

safety zones. Accordingly, the City of Key West zoning addresses land use compatibility in this area 

consistent with FAA regulations (City of Key West 2008). Therefore, the existing and foreseeable future 

use in this area also is compatible with the NAS Key West noise zones. Furthermore, noise modeling 

results estimate that DNL noise exposure levels 65 DNL and greater resulting from the implementation 

of Alternatives 1, 2, or 3 would not extend over the City of Key West. 

However, Monroe County’s Comprehensive Plan Military Compatibility Amendment addresses the 

compatibility of lands within the NAS Key West MIAI. The military compatibility polices have the potential 

to result in a countervailing cumulative impact to potential land use impacts associated with the proposed 

action since there would be a program in place to address future compatible land use within safety and 

noise zones (see Section 3.4.5, 4.4.1, 4.4.2, 4.4.3, and Appendix G).  

The proposed Safe Harbor marina, if developed, is not currently located within the 65 DNL and greater 

noise contour for NAS Key West airfield operations, nor would it be under Alternatives 1, 2, or 3. 

Individually, the 65 DNL and greater NAS Key West noise contours do not overlay Stock Island. However, 

cumulatively, the noise associated with KWIA and NAS Key West aircraft operations expose portions of 

Stock Island to noise within the 65-70 dB DNL contour. When the existing NAS Key West noise contours 

are combined with the projected KWIA 2013 noise contours, portions of the Safe Harbor shoreline fall 

within the 65-70 DNL noise zone (see Figures 5.4-4, 5.4-5, and 5.4-6). The estimated cumulative impact 

under Alternatives 1, 2, and 3 would be an increase the amount of the shoreline that would be within 

the 65-70 DNL noise zone. Monroe County adopted an ordinance that amends the maximum net density 

range from 6 to 18 dwelling units per buildable acre to 2 to 18 dwelling units per buildable acre and the 

including maximum intensity range for the Maritime Industries Zoning District within the Mixed 

Use/Commercial Future Land Use Map category for portions of Stock Island. Additional residential and 

transient residential uses may be proposed in the area, but there are no formal proposals and not 

enough information is known regarding proposed development to adequately analyze impacts. The 

Navy discourages residential use, including transient lodging, within the 65-70 DNL noise contour (see 

Appendix G). In accordance with the Monroe County Comprehensive Plan Military Compatibility polices, 

Monroe County and NAS Key West would continue to coordinate on further development proposals for 

the Stock Island area to address the compatibility of amendments to the Future Land Use Map that 

increase density and/or intensity.  

The forecast of increased annual flight operations at KWIA by 2013 would result in a slight increase (8.2 

percent) in the overall size of the noise contours and an increase in incompatible land use. The greatest 

change in acreage within the KWIA noise contours would not be to land but to water (31.8 acres). Land 

use categories within the increased KWIA “greater than 65 DNL” contour include transient residential 

(10.2 acres), multi-family residential (3.2 acres), parks and recreation (3.2 acres), vacant (3.0 acres), and 

single family residential (2.9 acres). Portions of Ocean Walk Apartments, Las Salinas Condominiums, 

Seaside Key West Townhomes, Salt Ponds Condominiums, Sunrise at Seaside Condominiums, Hyatt 

Windward Pointe Resort, Best Western Key Ambassador, Doubletree Grand Key Resort, and Sunrise 

Suites Resort would be within the 65 dB DNL and greater contour (URS Corporation 2008). 
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In conclusion, significant cumulative impacts to land use are not anticipated with implementation of 

Alternatives 1, 2, or 3. The City of Key West and Monroe County Comprehensive Plan Updates in 

accordance with the Florida Local Government Comprehensive Planning and Land Development 

Regulation Act would have a countervailing impact for both Alternatives 1, 2, and 3. 

5.4.6 Transportation 

5.4.6.1 Description of Geographic Study Area 

The study area considered in the cumulative analysis for this resource area includes the local and 

regional transportation networks that provide access to the following NAS Key West properties: Truman 

Annex, Trumbo Point Annex, Sigsbee Park Annex, Navy Branch Medical Center, Boca Chica Field, and 

Geiger Key.  

5.4.6.2 Relevant Past, Present, and Future Actions 

Relevant future projects that may impact transportation include improvements/relocation of Atlantic 

Boulevard, improvements to the State Route 5/U.S. Route 1/N. Roosevelt Boulevard, 

construction/demolition projects on Boca Chica Field, and the construction of four new 72-unit bachelor 

housing units with associated support buildings at Sigsbee Park Annex.  

5.4.6.3 Cumulative Impact Analysis 

Improvements/relocation of Atlantic Boulevard, improvements to the State Route 5/U.S. Route 1/N. 

Roosevelt Boulevard, construction/demolition projects on Boca Chica Field, and the construction of new 

bachelor housing units at Sigsbee Park Annex have the potential to cause traffic delays. However, when 

completed, it is expected that these projects would assist in improving local road conditions and travel 

times.  

Under Alternative 1, there would be no changes to the number of transient military personnel that 

detach to NAS Key West. Under Alternative 2 – preferred alternative, there would be a net increase of 

18,400 man days and under Alternative 3, there would be a net increase of 28,300 man days in the 

number of personnel that detach to NAS Key West. However, under Alternatives 2 and 3, the peak 

number of personnel that would detach to NAS Key West at any one time would be 920 people. Trip 

generation would primarily be in transit between lodging at Boca Chica, Truman Annex, Trumbo Point, 

or commercial lodging facilities. Since travel arrangements are left to the discretion of the detached 

unit, it is plausible the respective detached units would require their military personnel to share a rental 

vehicle, which would further minimize the increase in number of vehicles accessing NAS Key West 

properties. For instance, on average, a detachment would not rent more than 25 rental vehicles, and 

approximately 7 government vehicles from NAS Key West may be used while the detachment is at NAS 

Key West (Hagan 2012). In addition, due to the anticipated hours of operation, it is expected that the 

arrival and departure time of transient military personnel onto Boca Chica Field would be staggered 

throughout the day, which would reduce capacity concerns during peak travel periods. If needed, 

capacity at the Boca Chica Field security gate could be increased by employing management strategies 

such as encouraging carpooling, implementing tandem processing to allow additional processing 

capacity, and/or changing in-bound vehicle processing.  
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Construction traffic associated with local road improvement projects, construction projects on Boca 

Chica Field, and infrastructure improvement projects under Alternatives 1, 2, and 3 would create 

additional, but short-term, impacts to traffic. The timing of these projects is not well-known but 

staggering the projects over time would minimize impacts. In any case, these temporary increases in 

construction-related traffic would not likely result in a long-term disruption to current transportation 

patterns, nor would it change existing traffic safety.  

In conclusion, there would be no significant cumulative impacts to transportation from implementation 

of Alternatives 1, 2, or 3. 

5.4.7 Infrastructure 

5.4.7.1 Description of Geographic Study Area 

The study area considered in the cumulative analysis for public works infrastructure includes NAS Key 

West, the City of Key West, and Monroe County where infrastructure components and utilities are 

provided and/or shared.   

5.4.7.2 Relevant Past, Present, and Future Actions 

Construction projects detailed in the NAS Key West Master Plan and the EIS for the Restoration of Clear 

Zones and Stormwater Drainage Systems at Boca Chica Field and throughout the City of Key West are 

relevant for stormwater management and, in some cases, utility demand. The existing City of Key West 

and Monroe County Comprehensive Plans and pending updates address public works infrastructure 

goals, objectives, policies for potable water, solid waste, sanitary sewer, and stormwater drainage. 

5.4.7.3 Cumulative Impact Analysis 

Cumulative impacts to public works infrastructure are not anticipated with implementation of 

Alternative 1 as there is would be no appreciable change in populations and/or functions served. 

Implementation of Alternatives 2 and 3 would result in increased demand on these systems 

commensurate with the annual increase of approximately 18,400 and 28,300 transient personnel man 

days, respectively. As these personnel would be lodged at Truman Annex, Trumbo Point Annex, and in 

commercial lodging facilities in the City of Key West, there could be additive impacts to the City of Key 

West infrastructure systems. With exception of stormwater management, the cumulative impact would 

be minor in context of the greater resident and tourism visitation to the area.  

Stormwater drainage collection has been a management issue for the City of Key West for many years, 

due in part to aging collection systems and minimal elevation above sea level. The City of Key West 

improvement projects are tied to the city’s stormwater capital plan to prevent flooding and 

reduce/eliminate contamination of nearshore waters. The plan provides for a more comprehensive 

management system that is expected to drastically improve stormwater collection and pollution 

reduction in the City of Key West when implemented (Key West 2011a). With such a management 

system in place, there would be a negligible cumulative impact.  

In conclusion, there would be no significant cumulative impact to infrastructure systems from the 

implementation of Alternatives 1, 2, or 3.  
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5.4.8 Socioeconomics, Environmental Justice, and Protection of Children  

5.4.8.1 Description of Geographic Study Area 

The study area considered in the cumulative analysis for this resource area includes NAS Key West, the 

City of Key West, and Monroe County. 

5.4.8.2 Relevant Past, Present, and Future Actions 

Several foreseeable construction projects detailed in the NAS Key West Master Plan could have additive 

construction expenditure impacts, although funding documentation has been prepared for one $17 

million project (Aircraft Crash/Rescue and Fire Station). The City of Key West municipal projects would 

also result in expenditure impacts. The current City of Key West and Monroe County Comprehensive 

Plan and updates to those plans address issues such as affordable housing that could have indirect 

impacts on the distribution of low-income populations.  

5.4.8.3 Cumulative Impact Analysis 

The infrastructure improvement component of Alternatives 1, 2, or 3, along with other construction 

projects associated with construction expenditures, would have no long-term cumulative effects, but 

would have the potential for short-term positive cumulative impact if implemented within a reasonably 

short time. In addition, the cumulative impact of increased expenditures associated with the increased 

transient population under Alternatives 2 and 3 would be a long-term increase in expenditures in the 

local economy, but would be minor in context of the tourism economy of Monroe County/City of Key 

West. Development of comprehensive plan updates by the City of Key West and Monroe County 

prepared in accordance with Florida’s Local Government Comprehensive Planning and Land Development 

Regulation Act could, over time, lead to more compatible land use within safety and noise zones and 

reduce impacts to low-income populations and children that reside within the APZs. 

5.4.9 Cultural Resources  

5.4.9.1 Description of Geographic Study Area 

The study area considered in this cumulative analysis includes Boca Chica Field where infrastructure 

improvements could impact cultural resources as well as the cumulative noise exposure from KWIA and 

NAS Key West airfield operations. As the Proposed Action would have no impact on archaeological 

resources or traditional cultural properties, potential cumulative impacts are limited to architectural 

resources.  

5.4.9.2 Relevant Past, Present, and Future Actions 

There are numerous local construction projects planned by the Florida DOT, City of Key West, and Navy 

that could result in ground noise with potential to exacerbate the effects of aircraft and construction 

noise associated with the Proposed Action. Annual aircraft operations at the KWIA are expected to 

increase by 6,019 operations by 2013, resulting in a daily increase of approximately 16.4 aircraft 

operations per day. 
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Several foreseeable construction projects detailed in the NAS Key West Master Plan are slated for the 

airfield environment of Boca Chica Field in the same proximity as the proposed infrastructure 

improvements under Alternatives 1, 2, and 3. 

5.4.9.3 Cumulative Impact Analysis 

NAS Key West aircraft operations would continue to have ongoing auditory cumulative impacts to one 

historic property, the Hawk Missile Site. Under Alternatives 1, 2, or 3, the NRHP-listed Hawk Missile Site 

would remain within the 70 to 75 dB DNL noise contour at an estimated DNL of 71, 74, and 74, 

respectively. Because there would be no discernible increase in noise levels, it is not anticipated that 

Alternatives 1, 2, or 3 would cumulatively impact the significance or integrity of the Hawk Missile Site. 

Another NRHP-listed property, the Fort East Martello Museum, is located within the combined 65-70 dB 

DNL contour for NAS Key West and KWIA. The Fort East Martello Museum, also known as the Martello 

Gallery-Key West Art and History Museum, is located in the City of Key West on S. Roosevelt Boulevard 

near the KWIA terminal. The Fort East Martello Museum was built during the Civil War and consists of a 

central citadel with 8-ft thick masonry walls and surrounding outer bulwark. The design of the Fort East 

Martello was modeled after impregnable coastal Marcello watchtowers in Italy. The building is a 

significant example of military architecture in the U.S. and was important to the social history of Key 

West (Key West Art and Historical Society 2011). Noise exposure levels resulting from NAS Key West 

operations at the Fort East Martello site (as estimated from the noise modeling of NAS Key West airfield 

operations) would be less than 65 DNL, estimated at 55 DNL under the existing condition, 54 DNL under 

Alternatives 1 and 2, and 55 DNL under Alternative 3. The Navy contribution to the cumulative impact 

for noise at this site would be minor as the existing and projected increased noise exposure from 

projected increases in KWIA air traffic is predominant. The cumulative impact would not be significant as 

aircraft noise was introduced to the setting of Fort East Martello Museum upon the establishment of 

KWIA after World War II, and did not preclude the listing of the property on the NRHP in 1972.  

In conclusion, there would be no significant cumulative impacts to architectural resources from 

implementation of Alternatives 1, 2, or 3. 

5.4.10 Topography, Geology, and Soils 

Impacts to topography, geology, and soils are site-specific and are not affected by development in the 

region. The study area considered in the cumulative analysis for this resource area is limited to lands 

potentially disturbed by infrastructure improvements at Boca Chica Field. As the Proposed Action would 

have no impact to topography and geology, this cumulative impacts analysis is limited to soils. 

5.4.10.1 Relevant Past, Present, and Future Actions 

Several foreseeable construction projects detailed in the NAS Key West Master Plan and slated for the 

airfield environment of Boca Chica Field are relevant for cumulative impacts associated with the 

infrastructure improvements under Alternatives 1, 2, or 3.  
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5.4.10.2 Cumulative Impact Analysis 

The portion of the Air Station that is the subject of the cumulative impacts analysis for soils is 

characterized as previous developed urban lands generally flat and served by the existing stormwater 

drainage systems. The infrastructure improvements for Alternatives 1, 2, and 3 and all other projects 

would adhere to the Stormwater, Erosion, and Sediment Control Plan and the SWPPP to minimize 

impacts to soils. Cumulatively, the long-term master plan for the Boca Chica Field “Air Training Node” 

would result in little change in the overall footprint of developed lands in this area of the installation. 

Any short-term, minor erosion and sedimentation impacts that occur during the construction phase 

would be managed in accordance with standard operating procedures.  

In conclusion, implementation of Alternatives 1, 2, or 3 would not have any significant cumulative 

impacts on soils.  

5.4.11 Water Resources 

5.4.11.1 Description of Geographic Study Area 

Impacts to water resources are site-specific and are not affected by development in the region. The 

study area considered in the cumulative analysis for this resource area is limited to lands potentially 

disturbed by infrastructure improvements at Boca Chica Field. As there would be no potential for 

cumulative impacts on groundwater water resources or wetlands at NAS Key West with the 

implementation of Alternatives 1, 2, or 3, this cumulative impacts analysis will only analyze impacts to 

surface waters and floodplains. 

5.4.11.2 Relevant Past, Present, and Future Actions 

Several foreseeable construction projects detailed in the NAS Key West Master Plan are slated for the 

airfield environment of Boca Chica Field, in the same “Air Training Node” wherein the infrastructure 

improvements of the proposed action would occur.  

5.4.11.3 Cumulative Impact Analysis 

There is not enough information on future NAS Key West Master Plan improvements projects to 

adequately determine impacts to surface waters. However, as with the infrastructure improvements 

under Alternatives 1, 2, and 3, all other projects would be required to follow state and federal guidelines 

for construction permitting to ensure water quality was protected from possible erosion and 

sedimentation. This includes implementing project specific BMPs as part of the proposed infrastructure 

improvement projects to minimize impacts to water quality and using stormwater engineering controls 

(e.g., culvert/channels directing stormwater to retention basins) to decrease future impacts to water 

quality following construction. The use of spill prevention plans and SWPPPs during infrastructure 

improvements would also minimize impacts to water quality.  

Boca Chica Field is located entirely within a floodplain. Infrastructure improvements under Alternatives 

1, 2, and 3, as well as all future construction with NAS Key West Master Plan improvements projects, 

would be designed in accordance with EO 11988 to reduce the risk of flood loss and to minimize the 

impact of floods on human safety, health, and welfare. As such, implementation of Alternatives 1, 2, or 3 
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would not have any significant cumulative impacts on floodplains. The NAS Key West INRMP addresses 

minimization of impacts to floodplains from ongoing activities at Boca Chica Field, including 

improvements to drainage efficiency addressed in the EIS for the Restoration of Clear Zones and 

Stormwater Drainage Systems at Boca Chica Field (DON 2007).  

In conclusion, implementation of Alternatives 1, 2, or 3 would not have any significant cumulative 

impacts on surface waters or floodplains.  

5.4.12 Biological Resources  

5.4.12.1 Description of Geographic Study Area 

The study area considered in the cumulative analysis for this resource area includes areas affected by 

aircraft-generated noise and ground disturbance from infrastructure activities at Boca Chica Field.  

5.4.12.2 Relevant Past, Present, and Future Actions 

The Air Station’s INRMP addresses biological resource management issues for the installation. The EIS 

for the Restoration of Clear Zones and Stormwater Drainage Systems at Boca Chica Field (DON 2007) 

addressed biological resource impacts associated with ongoing vegetative management within clear 

zones and associated habitat and wetland impacts. The EA/OEA for Atlantic Fleet Training in the Key 

West Range Complex evaluated the environmental impacts related to fleet training activities within the 

Key West Range Complex to wildlife; it was determined there would be no significant adverse impact to 

wildlife and no effect on West Indian manatee and may affect, but not likely to adversely affect 

loggerhead sea turtles (DON 2009). The 2009 EA/OEA did not analyze any activities occurring at Boca 

Chica Field. The Navy is continuing to consult with USFWS and NMFS on all training activity (air, sub, 

surface, weaponry, and sonar) as a part of the AFTT EIS/OEIS. While the AFTT EIS/OEIS effort addresses 

events that occur within the existing at-sea Key West Range Complex, it does not analyze any activities 

occurring at Boca Chica Field. The 2012 EIS/OEIS training and testing activities baseline was defined by 

the information contained in the 2009 EA/OEA. Consultations associated with the AFTT EIS/OEIS would 

cover training and testing activities occurring 2014 through 2019. Aircraft operations at KWIA have the 

potential for cumulative BASH impacts to migratory birds and noise impacts to wildlife. Several 

foreseeable construction projects detailed in the NAS Key West Master Plan are slated for the airfield 

environment of Boca Chica Field.  

5.4.12.3 Cumulative Impact Analysis 

The various marine and terrestrial communities, as well as wildlife habitats, present at Boca Chica Field 

would not be affected by the infrastructure upgrades of the Proposed Action in combination with the 

additive impacts of the potential long-term “Air Training Mode” projects proposed in the NAS Key West 

Master Plan as these improvements would occur in previously developed areas.  

Given the temporary nature of construction-related impacts to wildlife and migratory birds and the 

likely separations in implementation timeframes, there is little potential for cumulative impact to 

resident wildlife and migratory birds from construction activities associated with the Proposed Action in 

combination with potential future projects at NAS Key West.  
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Cumulative noise impacts to wildlife due to the additive impacts of KWIA and NAS Key West airfield 

operations would continue. As there is little overlap in the estimated greater than 65 dB DNL noise 

exposure levels for KWIA and with implementation of Alternatives 1, 2, or 3, the cumulative impacts 

would be minor.  The area impacted by the cumulative aircraft noise exposure greater than 65 dB DNL is 

over water that provides habitat for resident and transient marine species and transient bird species. 

State tidal wetlands are located at the east end of the KWIA runway and are vegetated with thick 

mangroves. This area is managed to maintain clear zones for KWIA and zoned conservation by the City 

of Key West (City of Key West 2004).  

No known threatened or endangered species inhabit this area, although transient use by the 

endangered Crocodile, threatened least tern, endangered Florida manatee, and threatened loggerhead 

sea turtle is expected. Wildlife in this area are likely acclimated to existing noise levels and the minor 

cumulative increase in aircraft noise levels and visual disturbance impacts associated with overflights 

would not be expected to affect reproductive success or change habitat use/value.   

Cumulative impacts to threatened or endangered species habitats from the proposed infrastructure 

improvements with other planned on- and off-Station construction projects are not expected. The 

projects of the Proposed Action and NAS Key West Master Plan in the airfield environment are within 

previously developed areas that do not support vegetative communities and associated habitats. In 

addition, only the interiors of existing facilities in the West Ramp area of the airfield would be modified 

under Alternatives 1, 2, and 3. As discussed in Section 3.11.4, there is no rooftop nesting on the Boca 

Chica Field property as they are no longer attractive (i.e., the roofs no longer contain gravel). However, 

given its conspicuous presence on Boca Chica Key, the Air Station monitors the possible nesting of least 

terns on rooftops on an annual basis. Should a least tern be identified, activities would be conducted in 

accordance with ongoing protocols to avoid impacts to this species. However, since the infrastructure 

improvements associated with the proposed action are limited to the interiors of existing facilities, 

cumulative impacts to biological resources are unlikely.  

There is a possibility that off-Station construction projects could have additive noise impacts with the 

increased aircraft noise impacts, although it is assumed that any construction-related noise generated 

from such projects would be short in duration and dominated by the noise generated from existing and 

next generation aircraft. 

In conclusion, impacts from aircraft noise to wildlife under Alternatives 1, 2, or 3 in conjunction with any 

potential noise emissions from construction activities and KWIA operations, would not lead to significant 

cumulative impacts to biological resources.  

5.4.13 Hazardous Materials, Hazardous Waste, Toxic Substances, and Contaminated Sites  

5.4.13.1 Description of Geographic Study Area 

The study area considered in the cumulative analysis is limited to NAS Key West activities involving the 

storage, transport, and/or use of hazardous and/or toxic materials and wastes and contaminated sites 

as well as the disposal of these substances off-Station. 
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5.4.13.2 Relevant Past, Present, and Future Actions 

Several of the projects detailed in the NAS Key West Master Plan would involve the temporary increase 

in use of hazardous materials for construction and disposal of demolished structures, which potentially 

contain toxic substances. 

5.4.13.3 Cumulative Impact Analysis 

Implementation of Alternatives 1, 2, or 3 is expected to result in a decreased use of hazardous materials 

and waste associated with maintenance operations. Cumulative impacts associated with other actions, 

such as implementation of improvement projects at NAS Key West would be short-term and managed in 

accordance with Air Station Orders, as well as federal and state standard operating procedures and 

regulatory requirements. These include land use compatibility controls for environmental restoration 

and MMRP sites.  

In conclusion, there would be no significant cumulative impacts to hazardous materials/hazardous 

waste, toxic substances, and contaminated sites with the implementation of Alternatives 1, 2, or 3.  
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6.0 OTHER CONSIDERATIONS 

 CONSISTENCY AND COMPLIANCE WITH OTHER FEDERAL, STATE, AND LOCAL PLANS, 6.1
POLICIES, AND REGULATIONS 

The Proposed Action has been assessed to determine its consistency and compliance with applicable 

environmental regulations and other plans, policies, and controls. The analysis indicates that the 

Proposed Action would not conflict with the objectives of applicable plans, policies, and regulations. A 

summary of the compliance status for these items is provided in Table 6.1-1. 

Table 6.1-1  Summary of Applicable Environmental Regulations and Regulatory Compliance  

Plans, Policies, and Controls 
Regulatory 

Agency Authority Status of Compliance 
Section of 

EIS 

The National Environmental 

Policy Act (NEPA) (Public Law 

91-190, 42 United States 

Code (USC) 4341 et seq. as 

amended), Department of 

Navy (DON) Procedures for 

Implementing NEPA (32 Code 

of Federal Regulations (CFR) 

775)  

DON This Environmental Impact Statement (EIS) has 
been prepared in accordance with the Council 
on Environmental Quality regulations 
implementing NEPA and DON NEPA 
procedures. Public participation and review 
are being conducted in compliance with NEPA.  

Entire EIS 

Noise Control Act of 1972 and 

Quiet Communities Act of 

1978  

DON Due consideration to noise impacts presented 

in this EIS ensured consistency with these 

Acts. 

Section 4.1 

Clean Air Act (CAA), 42 USC et 

seq. 

United States 
Environmental 
Protection Agency 
(USEPA) 
and Florida 
Department of 
Environmental 
Protection (FDEP) 
Air Resource 
Management 

The air quality analysis in the EIS concludes 

that under Alternatives 1, 2, and 3 proposed 

emissions 1) would not create a major regional 

source of air pollutants or affect the current 

attainment status at NAS Key West and 

2) would comply with all applicable state and 

regional air agency rules and regulations.  

Section 4.2 

Coastal Zone Management 

Act (CZMA) of 1972 (16 USC 

1451) 

FDEP Coastal 

Management 

The DON has determined the Proposed Action 

is consistent, to the maximum extent 

practicable, with the enforceable policies of 

the Florida State Coastal Management 

Program (FCMP) and has prepared a Coastal 

Consistency Determination (CCD) (Appendix I).  

The DEIS and Appendix I were submitted to 

the Florida State Clearinghouse, which 

concurred with the Navy’s federal consistency 

determination during the DEIS public review 

period. 

Section 

6.1.1 and 

Appendix I 
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Table 6.1-1  Summary of Applicable Environmental Regulations and Regulatory Compliance  

Plans, Policies, and Controls 
Regulatory 

Agency Authority Status of Compliance 
Section of 

EIS 

Environmental Justice,  

EO 12898, 59 FR 7629 (1994) 

DON The environmental justice analysis in the EIS 

concludes that Alternatives 1, 2, and 3 would 

not have disproportionately high and adverse 

human health or environmental effects on 

minority populations and low income 

populations.  

Section 4.7 

Protection of Children from 

Environmental Health Risks 

and Safety Risks, EO 13045, 

62 FR 19883 (1997) 

DON The analysis of compliance with this EO in the 

EIS concludes that Alternatives 1, 2, and 3 

would not have disproportionate 

environmental health and safety risks to 

children. 

Section 4.7 

National Historic Preservation 

Act  of 1966, as amended in 

1980, 16 USC 470 et seq. 

Florida State 

Historic 

Preservation 

Office (SHPO) 

Audible effects from estimated noise levels 

under Alternatives 1, 2, and 3 at the NRHP-

eligible Geiger Key Hawk Missile would not 

change from existing conditions; no impacts to 

the significance or integrity of the site would 

occur. As such, no SHPO consultation would be 

required.  

Section 4.8 

and 

Appendix D 

Archaeological Resources 

Protection Act (ARPA) of 

1979, 16 USC 470 et seq.; 

ARPA) of 1979, Final Uniform 

Regulations, 32 CFR 229 

(1997) 

Florida SHPO The Proposed Action would not affect 

archaeological resources. 

Section 4.8 

and 

Appendix D 

Clean Water Act (CWA), 33 

USC Sections 1251 to 1387 

(1986 & Supplement 1997) 

 

Safe Drinking Water Act of 

1974, 42 USC Sections 300f to 

300j-26 (1991 & Supplement 

1997) 

USEPA/United 

States Army Corps 

of Engineers 

(USACE) and 

FDEP Water 

Resource 

Management 

Permits under CWA Sections 401 and 404 are 

not required. Stormwater runoff during 

construction of infrastructure improvement 

aspects of the Proposed Action and ongoing 

operational activities would be managed in 

accordance with the Stormwater Pollution 

Prevention Plan and applicable Federal and 

state stormwater and erosion Best 

Management Practices.  

Section 

4.10 

Protection of Wetlands, 

Executive Order (EO) 11990 

(1977), 42 FR 26961  

USACE The Proposed Action would not impact 

wetlands at NAS Key West.   

Section 

4.10 
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Table 6.1-1  Summary of Applicable Environmental Regulations and Regulatory Compliance  

Plans, Policies, and Controls 
Regulatory 

Agency Authority Status of Compliance 
Section of 

EIS 

Floodplain Management, EO 

11988, (1977), 42 FR 26951 

Federal 

Emergency 

Management 

Agency 

The Proposed Action would be located within 

the 100-year and 500-year tidal storm surge 

areas. As the Proposed Action would occur at 

an existing Air Station and Boca Chica Field is 

located entirely within a floodplain, there is no 

practicable alternative to avoid occupancy or 

development within the floodplain. In 

accordance with EO 11988, new construction 

would be designed to reduce the risk of flood 

loss and to minimize the impact of floods on 

human safety, health, and welfare.   

Section 

4.10 

Migratory Bird Treaty Act of 

1918, 16 USC 703 et seq. 

U.S. Fish and 

Wildlife Service 

(USFWS) 

NAS Key West has an active and effective 

BASH program in addition to a Bird Hazard 

Working Group. In addition, NAS Key West's 

INRMP is updated every 5 years per 

regulations. NAS Key West would continue to 

manage migratory birds and BASH risk in 

accordance with the installation’s INRMP and 

BASH control program, as well as maintain a 

Bird Hazard Working Group. 

Section 

4.11 

Endangered Species Act of 

1973, 16 USC et seq. 

USFWS and 

National Marine 

Fisheries Service 

(NMFS) 

The Proposed Action would have no effect on 

the silver rice rat, roseate tern, nesting green 

sea turtle, nesting hawksbill sea turtle, nesting 

leatherback sea turtle, American crocodile, 

Eastern indigo snake, smalltooth sawfish, 

Schaus swallowtail butterfly, elkhorn coral, 

Staghorn coral, sperm whale, fin whale, 

humpback whale, right whale, sei whale, 

Garber’s spurge, or candidate Blodgett’s wild 

mercury.  

Potential impacts to the state-listed white-

crowned pigeon and least tern would be 

similar to effects migratory birds could 

experience. NAS Key West would continue to 

manage migratory birds in accordance with 

the installation’s INRMP and BASH program. 

The Proposed Action would affect but is not 

likely to adversely affect the LKMR, nesting 

loggerhead sea turtles, and Florida manatee. 

The Proposed Action would have no effect on 

critical habitat.  

Section 

4.11 and 

Appendix D 
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Table 6.1-1  Summary of Applicable Environmental Regulations and Regulatory Compliance  

Plans, Policies, and Controls 
Regulatory 

Agency Authority Status of Compliance 
Section of 

EIS 

Magnuson-Stevens Fishery 

Conservation and 

Management Act, as 

amended through 2007 

NMFS The Proposed Action would not affect 

Essential Fish Habitat. 

Section 

4.11 and 

Appendix D 

Resource Conservation and 

Recovery Act (RCRA), 42 USC 

6901 et seq. 

USEPA and FDEP 

Hazardous Waste 

Section 

The exact amounts of hazardous waste that 

would be generated under the Proposed 

Action are unknown; however, NAS Key West 

would continue to operate within its large-

quantity generator hazardous waste permit 

conditions.   

Section 

4.12 

Comprehensive 

Environmental Response, 

Compensation, and Liability 

Act (CERCLA), 42 USC 9601 et 

seq. 

USEPA and FDEP 

Bureau of Waste 

Cleanup 

The Proposed Action would not affect known 

active or closed Installation Restoration 

Program sites.   

Section 

4.12 

 

 Coastal Zone Management 6.1.1

The coastal zone is rich in natural, commercial, recreational, ecological, industrial, and aesthetic 

resources. As such, it is protected by legislation for the effective management of its resources. The 

CZMA of 1972 (16 United States Code [USC] §1451, et seq., as amended) provides assistance to states, in 

cooperation with federal and local agencies, for developing land and water use programs in the coastal 

zone.  

Policy resulting from the CZMA is implemented through state coastal zone management programs. 

Federal lands are excluded from the jurisdiction of these state programs. However, activities on federal 

lands are subject to CZMA federal consistency requirements if the federal activity would affect any land, 

water, or natural resource of the coastal zone, including reasonably foreseeable effects. Specifically, in 

accordance with Section 307 of the CZMA and 15 CFR 930 subpart C, federal agency activities affecting a 

land or water use or natural resource of a state’s coastal zone must be consistent to the maximum 

extent practicable with the enforceable policies of the state’s coastal management program.  

In Florida, the FDEP administers the FCMP. The FCMP was approved by NOAA in 1981. Thereby, the 

state is empowered by the CZMA, and its implementing regulations at 15 CFR 930, to review federal 

activities within or adjacent to its coastal zone to determine whether the activity complies with the 

requirements of the state’s approved management program.  

The FCMP consists of a network of 24 Florida Statutes administered by nine state agencies and five 

water management districts. This framework allows the state to make integrated, balanced decisions 

that ensure the wise use and protection of the state’s water, property, cultural, historic, and biological 

resources; protect public health; minimize vulnerability to coastal hazards; ensure orderly, managed 

growth; protect the transportation system; and sustain a vital economy. Florida has limited its federal 
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consistency review of federally licensed and permitted activities to the federal licenses or permits 

specified in Section 380.23(3)(c), Florida Statutes (FDEP 2011a). 

As a federal agency, DON is required to determine whether its proposed activities would affect the 

coastal zone. This determination is made in the form of a CCD or a Negative Determination. A federal 

agency shall submit a CCD if it determines that its activity may have either a direct or an indirect effect 

on a state‘s coastal zone or resources. In accordance with 15 CFR 930.39, the CCD shall include a brief 

statement indicating whether the proposed activity will be undertaken in a manner consistent to the 

maximum extent practicable with the enforceable policies of the management program and should be 

based upon an evaluation of the relevant enforceable policies of the management program. Pursuant to 

15 CFR 930.41, the state has 60 days from the receipt of the CCD in which to concur with or object to the 

CCD, or to request an extension under 15 CFR 930.41(b). Federal agencies shall approve one request for 

an extension period of 15 days or less.  

A federal agency may submit a Negative Determination to a coastal state when the federal agency has 

determined that its activities would not have an effect on the state‘s coastal zone or its resources or 

when conducting the same or similar activities for which CCDs have been prepared in the past. Pursuant 

to 15 CFR 930.35, the state has 60 days to review a federal agency‘s Negative Determination. States are 

not required to concur with a Negative Determination, and if the federal agency has not received a 

response from the state by the 60th day of submittal, it may proceed with its action. However, within 

the 60-day review period, a state agency may request, and the federal agency shall approve, one 

request for an extension period of 15 days or less. 

A CCD prepared for the Proposed Action concluded that implementation of Alternatives 1, 2, or 3 would 

be consistent to the maximum extent practicable with the federally enforceable policies of the Florida 

Coastal Zone Management Act (Appendix I). During the DEIS public review period, FDEP determined that 

the proposed federal activities are consistent with the FCMP (see Appendix B). To ensure continued 

consistency with the FCMP, this FEIS addresses the DEIS comments submitted by FDEP and continued 

adherence to the federally enforceable policies of the FCMP. 

 UNAVOIDABLE ADVERSE ENVIRONMENTAL EFFECTS  6.2

Avoidance, minimization, or mitigation of adverse effects to natural, cultural, and other environmental 

resources were integrated into the Proposed Action (and consequently into the two action alternatives) 

to the greatest extent possible and practicable; however, all impacts may not be completely avoided 

and/or mitigated. Specifically, implementation of Alternatives 1, 2, and 3 would increase the number of 

people and incompatible land uses within noise zones of 65 dB DNL and greater. Construction to avoid 

occupancy/development within the floodplain also cannot be avoided. However, in accordance with EO 

11988, new construction would be designed to reduce the risk of flood loss and to minimize the impact 

of floods on human safety, health, and welfare. Unavoidable adverse environmental effects and 

associated management measures are further discussed in Chapter 7. 
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 RELATIONSHIP BETWEEN SHORT-TERM USE OF MAN’S ENVIRONMENT AND 6.3
MAINTENANCE AND ENHANCEMENT OF LONG-TERM PRODUCTIVITY 

The National Environmental Policy Act requires analysis of the relationship between a project’s short-

term impacts on the environment and the effects those impacts may have on the maintenance and 

enhancement of the long-term productivity of the affected environment. Impacts that have long-term 

impacts on sustainability, biodiversity, or narrow the range of long-term beneficial uses of the 

environment are of particular concern. 

As discussed in Chapter 4, the Proposed Action alternatives would result in both short- and long-term 

environmental effects. However, implementation of Alternatives 1, 2, or 3 is not expected to result in 

the types of impacts that would reduce environmental productivity, affect biodiversity, or narrow the 

range of potential long-term beneficial uses of the environment. Sustainability principles will be 

incorporated into building design and practices in accordance with NAVFAC Instruction 9830.1, 

Sustainable Development Policy (DON 2003). 

 IRREVERSIBLE AND IRRETRIEVABLE COMMITMENTS OF RESOURCES 6.4

An irreversible effect is the result of the permanent use (and subsequent loss) of a nonrenewable 

resource (e.g., minerals or energy). An irretrievable resource commitment involves the loss in value of 

an affected resource that cannot be restored as a result of an action (e.g., disturbance of a historic 

property) or consumption of a renewable resource that is not permanently lost (e.g., old growth forests, 

wetlands). Secondary impacts could also result from environmental accidents, such as fires.  

Implementation of Alternatives 1, 2, or 3 would involve irretrievable commitments of non-renewable 

and renewable resources. With regard to the infrastructure improvements, resources such as capital, 

labor, fuels, and construction materials would be committed. The total amount of construction materials 

(e.g., concrete, insulation, wiring, etc.) required for this action is relatively small when compared to the 

resources available in the region. The construction materials and energy required for construction and 

operations are not in short supply; their use would not have an adverse impact on the continued 

availability of these resources, and the energy resource commitment is not anticipated to be excessive 

in terms of region-wide usage. 

All infrastructure upgrades would comply with EO 13423, Strengthening Federal Environmental, Energy, 

and Transportation Management, and EO 13514, Federal Leadership in Environmental, Energy, and 

Economic Performance. EO 13423 set goals for Federal agencies in areas such as energy efficiency, 

renewable energy, toxic chemical reduction, recycling, sustainable buildings, electronics stewardship, 

and water conservation. EO 13514 expands on the requirements set forth in EO 13423 and mandates 

that Federal agencies meet numerical and non-numerical targets. For example, EO 13514 requires that 

95 percent of all new contracts require the use of water-efficient fixtures, low-flow fixtures, nontoxic or 

less toxic products, and energy-efficient products. EO 13514 also requires that all new construction 

comply with the Guiding Principles for Federal Leadership in High Performance and Sustainable 

Buildings. This includes employing design and construction strategies that increase energy efficiency, 

eliminate solid waste, and reduce stormwater runoff.  
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With regard to airfield operations and transient personnel, there would be no appreciable change in the 

commitments of resources as compared to the baseline under Alternative 1. Under Alternatives 2 and 3, 

there would be increased resources committed to the additional airfield operations as well as the 

additional transient military personnel associated with these alternatives. These increased irretrievable 

commitments of resources would include capital, labor, fuels, and some types of materials. 
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7.0 MANAGEMENT ACTIONS AND MITIGATION MEASURES 

7.1 INTRODUCTION AND DEFINITION OF MANAGEMENT ACTIONS AND MITIGATION 
MEASURES 

This chapter summarizes the management actions previously discussed in Chapter 4 of this EIS and 

provides background information on mitigation measures considered but eliminated from further 

analysis in this EIS. For the purposes of this EIS, management actions include measures implemented by 

the Navy on an ongoing basis as part of BMPs and standard operating procedures (SOPs). Such 

management actions are considered as part of the action and are included in the impact analysis 

because they provide ongoing environmental protection.  

Mitigation is a specific NEPA term that refers to additional action taken to avoid, minimize, rectify, 

reduce/eliminate, or provide compensation for an adverse impact resulting from implementation of an 

action alternative. In 40 CFR 1508.20, mitigation includes  

 avoiding the impact altogether by not taking a certain action or parts of an action; 

 minimizing impacts by limiting the degree or magnitude of the action and its 

implementation; 

 rectifying the impact by repairing, rehabilitating, or restoring the affected environment; 

 reducing or eliminating the impact over time by preservation and maintenance operations 

during the life of the action; and 

 compensating for the impact by replacing or providing substitute resources or 

environments.  

7.2 MITIGATION MEASURES INCLUDED IN THIS EIS 

The management actions included in the impact analysis in Chapter 4 and summarized in Section 7.3 

consist of existing BMPs and SOPs that will continue to mitigate the proposed action. Additionally, while 

the Navy cannot commit to mitigation measures outside its jurisdiction, the Navy is required to identify 

all relevant and reasonable mitigation measures that could minimize potential impacts identified in the 

EIS. More specifically, the Navy does not have jurisdiction over regulations of lands outside of NAS Key 

West boundaries. The responsibilities for land use controls rest with Monroe County government. 

Therefore, as a potential mitigation measure to minimize noise and associated land use impacts, the 

neighboring communities could adopt the land use compatibility recommendations outlined in the Navy 

AICUZ instruction (OPNAVINST 11010.36C) to ensure the impact on existing and future land use 

compatibility is minimized. 

7.3 MANAGEMENT ACTIONS INCLUDED IN THIS EIS 

The following subsections summarize the unavoidable adverse impacts of the action alternatives by 

resource area and management actions considered in the impact analysis, which consist of existing 

BMPs and SOPs that provide ongoing environmental protection.  
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7.3.1 Noise 

7.3.1.1 Unavoidable Adverse Impacts 

Under Alternatives 1, 2, and 3, the estimated number of off-Station people exposed to noise levels 65 

DNL and greater would increase by 13, 366, and 533 people, respectively. Under the No Action 

Alternative, an estimated 1,273 housing units would be within the 65 DNL and greater noise zone. Under 

Alternatives 1, 2, and 3 the estimated housing units within the 65 DNL and greater noise zone would 

increase by 14, 184, and 271, respectively. Under the No Action Alternative, off-Station lands (excluding 

water) within the 65 DNL and greater zone is estimated at 1,794 acres. Under Alternatives 1, 2, and 3, 

the off-Station areas within the 65 DNL and greater zone would increase by 12, 92, and 154 acres, 

respectively. Under all the action alternatives, the on-Station acreage within the 65 DNL and greater 

noise zone would remain at 3,920 acres. Changes in average noise levels, single event noise, speech 

interference, and sleep disturbance at representative receptors were estimated for all alternatives. 

Under Alternative 1, the level of change would not likely be perceptible; under Alternative 2, the level of 

change would be imperceptible to slight; and under Alternative 3, the level of change would be slight. In 

addition, under all alternatives, short-term noise on-Station impacts would result from construction 

activities for the infrastructure improvements required under Alternatives 1, 2, and 3.  

7.3.1.2 Management Actions 

The Navy and Monroe County government are committed to working with the community to ensure 

development around the airfield is compatible with Navy operations, as well as to minimize noise effects 

from airfield operations where practicable. With implementation of Alternatives 1, 2, or 3, the Navy 

would continue to assist local elected officials, planners, and citizens in protecting the health, safety, 

and welfare of individuals living near the airfield while preserving the operational capability of NAS Key 

West through the AICUZ program.  

As noted in Section 2.4.4, existing course rules and noise abatement procedures at NAS Key West 

include the following. 

 High performance/unrestricted climbs are prohibited. 

 All aircraft that depart NAS Key West to the northeast are directed to fly over the Boca Chica 

Bridge before turning to set course. 

 Pilots avoid overflying Key Haven, Stock Island, East Rockland Key, and Geiger Key. 

 In the pattern for Runway 13, aircraft remain within 2 miles on the downwind leg of the 

pattern (i.e., the northeast leg of this track). 

 Aircraft do not overfly Key West or any key below 3,000 ft unless instructed by ATC or for 

safety of flight. 

 The arrival to Runway 07 is south of Key West and Stock Island and is adjusted to remain 

over water (the Boca Chica Channel) near the final approach to the runway. 

 Runways 03 and 13 are designated as the primary FCLP runways. Runway 03 is utilized to 

the maximum extent possible for noise abatement. Consequently, runway 07 is used for 

only 10 percent of FCLP operations. 
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 NAS Key West typically operates from 7 am to 10 pm daily, except in observance of federal 

holidays when the field is closed for air operations. However, there may occasionally be 

circumstances requiring operations to occur outside of normal hours.  

 The engine maintenance run-up location more interior to the Station (near the approach 

end of Runway 03) is used for the majority (approximately 80 percent) of engine 

maintenance run-ups. 

 NAS Key West Command Staff provides an in-brief to all arriving squadrons to review these 

course rules and to make pilots aware of noise issues associated with airfield operations at 

NAS Key West. 

 Noise complaints are received by NAS Key West Air Operations via a designated hotline. 

During normal business hours, calls are answered and information is collected from the 

caller concerning the time, location, and description of the noise generating event. After 

normal business hours, the calls are logged and responded to the following business day. 

The complaint is reviewed by NAS Key West Air Operations, and (when appropriate) the 

responsible flight squadron is notified and any deviations from standard procedures are 

identified. If a "call back" is requested by the individual submitting the complaint, the Air 

Operations Officer or his assistant will contact the individual to gather more information and 

to personally address any concerns of the caller. The NAS Key West Noise Hotline number is 

(305) 293-2166. 

With regard to workplace noise, current Navy occupational noise exposure prevention procedures such 

as hearing protection and monitoring would continue to be implemented and compliance with all 

applicable OSHA and Navy occupational noise exposure regulations would continue under all 

alternatives.  

7.3.2 Air Quality 

7.3.2.1 Unavoidable Adverse Impacts 

Under Alternatives 1, 2, and 3, construction activities associated with infrastructure improvements, 

which are primarily interior renovations, have the potential to cause minor short-term air emission 

increases that would not impact air quality. Air emissions changes with the transition to next generation 

aircraft would result in a reduction in VOCs, CO, and particulate matter emissions for all alternatives. 

Under Alternative 1, there would be a small decrease in SO2 and a small increase in NOx emissions. 

Under Alternatives 2 and 3, there would be small increases in NOx and SO2 emissions.  

7.3.2.2 Management Actions 

The Navy would continue to pursue various initiatives at NAS Key West to meet EO 13423 requirements 

to reduce GHG emissions and ongoing best management practices to reduce air emissions associated 

with operational activities. 
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7.3.3 Safety 

7.3.3.1 Unavoidable Adverse Impacts 

There is inherent risk in introducing new aircraft, such as the F-35. In addition, the increase in operations 

proposed under Alternatives 2 and 3 would result in a slight increased risk of mishap and BASH potential 

as compared to the existing condition.  

7.3.3.2 Management Actions 

Robust DOD and Navy safety programs for introducing new aircraft would continue to be implemented. 

NAS Key West would continue to place high priority on adherence to airfield safety procedures, the Air 

Station’s BASH Plan, and flight operations standard operating procedures.  

7.3.4 Land Use 

7.3.4.1 Unavoidable Adverse Impacts 

There would be increased areas of incompatible off-Station existing residential land use within greater 

than 65 dB DNL noise zones as compared to the existing environment under all alternatives. Under 

Alternative 1, Residential land use would increase 2 acres within Noise Zones 2 and 3 and Residential 

Conservation would increase by approximately 8 acres within Noise Zones 2 and 3, based on the 

Monroe County Future Land Use Map. Under Alternative 2 – preferred alternative, Residential land use 

would increase by approximately 46 acres within Noise Zones 2 and 3 and Residential Conservation 

would increase by approximately 13 acres within Noise Zones 2 and 3, based on the Monroe County 

Future Land Use Map. Under Alternative 3, Residential land use would increase by approximately 65 

acres within Noise Zones 2 and 3 and Residential Conservation would increase by approximately 45 

acres within Noise Zones 2 and 3, based on the Monroe County Future Land Use Map. In accordance 

with Navy AICUZ land use recommendations, residential land use is discouraged in areas with noise 

exposure 65 DNL and greater, strongly discouraged in areas with noise exposure 70 DNL and greater, 

and should be prohibited in areas with noise exposures 75 DNL and greater (See Appendix G). On-

Station, the barracks used for housing transient deployed personnel would continue to be located within 

75-80 DNL and the NAS Key West marina includes a population of approximately 50 military personnel 

and dependents who live aboard moored boats within the 70-75 DNL zone.  

7.3.4.2 Management Actions 

As discussed in Sections 4.4 and 7.3.1.2, the Navy remains dedicated to working with the community to 

minimize noise effects from airfield operations. With implementation of Alternatives 1, 2, or 3, the Navy 

would continue to use the AICUZ program to assist local elected officials, planners, and citizens in 

protecting the health, safety, and welfare of individuals living near a military airfield while preserving 

the operational capability of the airfield at NAS Key West. In addition, the Navy would continue to 

participate in Monroe County’s Proposed Military Compatibility Amendment to the 2010 

Comprehensive Plan, which includes the establishment of the Military Installation Area of Impact and 

compatibility criteria (Monroe County 2012). 
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7.3.5 Transportation 

7.3.5.1 Unavoidable Adverse Impacts 

Construction traffic related to the infrastructure improvements proposed under Alternatives 1, 2, and 3 

has the potential to create short-term impacts to transportation around NAS Key West. Increased 

airfield operations and the associated increase in man days for transient personnel under Alternatives 2 

and 3 could also have occasional increased traffic impacts around NAS Key West and the City of Key 

West. 

7.3.5.2 Management Actions  

The Navy will continue to work closely with the local and regional planners on applicable transportation 

planning issues consistent with the transportation aspects of EO 13514, Federal Leadership in 

Environmental, Energy, and Economic Performance. In the unlikely event that it is needed with increased 

transient trip generation under Alternatives 2 or 3, the Navy can take several measures at NAS Key West 

in order to reduce the impacts to local traffic patterns, including encouraging carpooling, implementing 

tandem processing, and/or changing in-bound vehicle processing. 

7.3.6 Infrastructure 

7.3.6.1 Unavoidable Adverse Impacts 

A potential increase in airfield operations and associated increase of 18,400 and 28,300 man days for 

transient personnel under Alternatives 2 and 3, respectively would cause minor increases in demand for 

power, potable water, sanitary sewer, and solid waste services.  

7.3.6.2 Management Actions  

The Navy would continue to comply with EO 13423, Strengthening Federal Environmental, Energy, and 

Transportation Management, and EO 13514, Federal Leadership in Environmental, Energy, and Economic 

Performance. Executive Order 13423 set goals for Federal agencies in areas such as energy efficiency, 

renewable energy, toxic chemical reduction, recycling, sustainable buildings, electronics stewardship, 

and water conservation.  

7.3.7 Socioeconomics, Environmental Justice, and Protection of Children 

7.3.7.1 Unavoidable Adverse Impacts 

There would be a slight to moderate increase in the population within the 65 DNL and greater noise 

zone under Alternatives 1, 2, and 3 as compared to existing conditions. The increase would occur within 

the area proximate to Boca Chica Field considered both low income and minority for the purposes of 

this EIS.   

7.3.7.2 Management Actions  

The airfield operations at NAS Key West would continue to be conducted according to operational and 

safety requirements and wind conditions and controlled as practicable to reduce community noise 

exposure in accordance with the flight operational procedures, course rules, and noise abatement 

measures detailed in Sections 7.3.1.2. In continuing to address community noise impacts as appropriate, 
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the Navy would continue to meet the obligations to address the impact as practicable per EO 12898, 

Federal Actions to Address Environmental Justice in Minority Populations and Low-Income Populations.  

7.3.8 Cultural Resources 

7.3.8.1 Unavoidable Adverse Impacts 

There would be no unavoidable adverse impacts to historic properties with implementation of the 

proposed action. 

7.3.8.2 Management Actions  

No BMPs are required because there would be no unavoidable adverse impacts to this resource. 

7.3.9 Topography, Geology, and Soils 

7.3.9.1 Unavoidable Adverse Impacts 

Although primarily interior renovation projects, minor infrastructure improvements proposed under 

Alternatives 1, 2, and 3 have the potential to cause sedimentation, which can have a minor unavoidable 

adverse impact on water quality.  

7.3.9.2 Management Actions  

Contractors performing minor infrastructure improvements required under Alternatives 1, 2, and 3 

would be required to follow state and federal guidelines to ensure water quality is protected from 

possible soil erosion and sedimentation. This includes adhering to the Stormwater, Erosion, and 

Sediment Control Plan and the SWPPP and implementing standard erosion and sedimentation control 

techniques, as appropriate, to minimize impacts to soil as outlined in the INRMP.  

7.3.10 Water Resources 

7.3.10.1 Unavoidable Adverse Impacts 

Minor infrastructure improvements proposed under Alternatives 1, 2, and 3 have the possibility to result 

in a minor adverse impact on surface water quality.  

7.3.10.2 Management Actions  

Contractors performing infrastructure improvements to accommodate new aircraft would be required 

to follow state and federal guidelines for construction permitting to ensure water quality is protected 

from possible impacts related to short- and long-term erosion, which can increase sedimentation levels 

in surface waters. This includes implementing project specific BMPs as part of the proposed 

infrastructure improvement projects to minimize impacts to water quality, and using stormwater 

engineering controls (e.g., culvert/channels directing stormwater to retention basins) to decrease future 

impacts to water quality. The use of spill prevention plans and SWPPPs during infrastructure 

improvements would also minimize impacts to water quality. In addition, since construction would occur 

within a floodplain, new construction would be designed in order to reduce the risk of flood loss and to 

minimize the impact of floods on human safety, health, and welfare in accordance with EO 11988. 
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7.3.11 Biological Resources 

7.3.11.1 Unavoidable Adverse Impacts 

Noise generated by the construction of minor infrastructure improvements proposed under 

Alternatives 1, 2, and 3 and aircraft noise exposure under Alternatives 1, 2, and 3 could impact resident 

and transient wildlife temporarily on a single event basis. As discussed in Section 4.1, the greatest 

potential for noise exposure under Alternatives 1, 2, and 3 would be concentrated near Boca Chica Field 

and over water. However, since aircraft noise is already part of the baseline environment at Boca Chica 

Field, resident species within terrestrial habitats in the area of potential biological resource effect would 

likely have already acclimated to the noise and visual disturbance generated by overflying aircraft and 

maintenance run-up activities.  

7.3.11.2 Management Actions  

In-air noise would be temporary, short in duration, and dissipate quickly once the airfield operation is 

completed. NAS Key West would continue to manage wildlife in accordance with the NAS Key West 

INRMP and subsequent annual updates. In addition, migratory birds would also continue to be managed 

in accordance with the installation’s BASH program. As part of the NAS Key West INRMP update process, 

NAS Key West environmental and region staff conduct annual meetings with USFWS, NMFS, and FWC to 

discuss yearly implementation of the INRMP.  

7.3.12 Hazardous Materials, Hazardous Waste, Toxic Substances, and Contaminated Sites  

7.3.12.1 Unavoidable Adverse Impacts 

Due to the increase in operations under Alternatives 2 and 3, there is a potential for a slight increase in 

the amount of hazardous materials used and stored, as well as the amount of hazardous wastes 

generated, at NAS Key West. 

7.3.12.2 Management Actions  

Established procedures for hazardous materials, hazardous waste, toxic substances, and contaminated 

site management would be followed during infrastructure improvements and airfield operations. EO 

13514, Federal Leadership in Environmental, Energy, and Economic Performance, requires the 

implementation of pollution prevention and waste elimination methods to reduce and minimize the 

quantity of toxic and hazardous chemicals and materials acquired, used, or disposed. Additionally, 95 

percent of all new contracts require the use of products that are non-toxic or less toxic. 

7.4 MITIGATION MEASURES CONSIDERED BUT NOT CARRIED FORWARD 

A number of public scoping comments indicated a preference for shifting operations from the primary 

runway (Runway 07/25) to alternate runways (Runway 03/21 and/or Runway 13/31). As public scoping 

comments indicated a perception that such a shift in operation would avoid, minimize, or reduce (i.e., 

mitigate) community noise impacts, the analysis that the Navy undertook in response to these scoping 

comments is discussed in this section.  It is important to acknowledge that such an operational change is 

appropriately addressed here rather than in Chapter 2 of this EIS because it would be inconsistent with 



NAS Key West Airfield Operations Final Environmental Impact Statement  

7-8  7.0 Management Actions and Mitigation Measures 
  July 2013 

the proposed action, and associated purpose and need, being evaluated in this EIS. Shifting operations 

from the primary runway would provide no gains with respect to the Navy’s ability to support and 

conduct aircraft training operations and capabilities, including support of the Fleet Response Training 

Plan and introduction of next generation aircraft, at NAS Key West. As detailed in Section 3.3.1, selection 

of which runway is to be used at any given time is primarily determined by the local winds due to safety 

and aircraft performance. Runway 07/25 has been designated as the primary runway because it is 

oriented to provide maximum safety and use due to prevailing wind conditions.  

Runway 07 is used 58 percent of the time and Runway 25 is used 9 percent of the time, thus the 

alternate runways (Runway 03/21 and/or Runway 13/31) are already used 33 percent of the time (see 

Section 2.4.5). Based on the prevailing wind conditions favoring Runway 07/25 (see Section 3.3.1), there 

is a limitation in the volume of operations that could be shifted to the alternate runways.  The suitability 

of an existing runway for operations by any type aircraft is defined by the pilot in command of that 

aircraft and organizational standard operating procedures. Based on the prevailing wind conditions, 

additional or greater use of the alternative runways is not foreseeable regardless of their length or 

width.   

Table 7-1 provides data on the basic planning criteria for runway lengths for various aircraft types that 

operate at NAS Key West. They are based on length for given aircraft to accelerate to takeoff speed, 

abort the takeoff, and come to a full stop – all at a maximum takeoff weight per UFC 2-000-05N 111-15 

(DOD 2008, DOD 2005b, NAVFAC 1982). These criteria are used in planning analysis for basic 

requirements.  Runways that do not meet these criteria can and are routinely used when environmental 

conditions dictate and risk management assessments permit.  

 

Table 7.4-1  Planning Guidance for  
Runway Lengths and Widths by Aircraft Type a, b 

Aircraft Type Runway Length (feet) Runway Width (feet) 

FA-18C/D 7,300 200 

FA-18E/F 7,500 200 

F-35 8,900 200 

F-5 8,200 200 

EA-6B 8,200 200 

P-3 8,200 200 

C-2 5,100 200 

E-2 4,300 200 
Notes: a. The UFC planning guidance for runways is intended to be used in preliminary planning analysis for basic 

requirements and is to be modified to accommodate site-specific requirements. 
b. Distance calculated based on the longest takeoff ground run or landing roll; 1.0007 altitude correction, 

1.2046 temperature correction, and 1.05 effective gradient for NAS Key West; and the standard safety 
factor. 

Sources: DOD 2008 and DOD 2005b 

Only Runway 07/25 at NAS Key West, with its dimensions (10,000 ft by 200 ft), meets the required 

airfield safety and planning criteria. By comparison, Runway 03/21 and Runway 13/31 are 7,000 ft by 

150 ft.  
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The 7,000 ft by 150 ft dimensions of Runway 03/21 and Runway 13/31 do not meet the primary runway 

length and width criteria for majority of the aircraft that operate at NAS Key West.  

In addition to the predominant consideration that there would be no operational gain associated with 

shifting operations from Runway 07/25 to Runway 03/21 and/or Runway 13/31, it was also determined 

that there would be a low potential for mitigation of community noise impacts and significant 

environmental impacts that could potentially result from the runway extension. The associated analysis 

follows.  

7.4.1 Shift Operations from Runway 07/25 to Runway 03/21 

The option to lengthen and extend Runway 03/21 to 10,000 ft was evaluated and dismissed because it 

was determined that, even with widening and lengthening, changes in runway utilization would be 

minimal given the prevailing wind conditions (see Figure 3.3-1). Existing runway utilization is relatively 

low for Runway 03/21 (11 percent for Runway 03 and 3 percent for Runway 21 (see Table 2.3-3). Such 

an option would not provide additional airfield operational capabilities at NAS Key West. As limited 

operations would be assigned to this runway even with lengthening and widening, any associated 

potential shifting of noise impacts offshore to the southwest at the departure end of Runway 21 and to 

the northeast at the departure end of Runway 03 (in the vicinity of Rockland Key) would be minimal.  

7.4.2 Shift Operations from Runway 07/25 to Runway 13/31 

The wind conditions for Runway 13/31 are more favorable than Runway 03/21 to accommodate 

additional airfield operations capabilities with expansion. However, as with Runway 03/21, existing 

runway utilization is relatively low for Runway 13/31 (16 percent for Runway 13 and 3 percent for 

Runway 31) (see Table 2.3-3). Although runway utilization is primarily determined by the local winds due 

to safety and aircraft performance (see Section 3.3.1), shifting utilization from Runway 07/25 to Runway 

13/31 would potentially lessen community noise impacts for Geiger Key, Stock Island, and Key Haven. 

Two lengthening options were explored (to 10,000 ft and 8,000 ft) and eliminated from further detailed 

analysis based on the constraints outlined below. 

7.4.2.1 Lengthen Runway 13/31 to 10,000 ft 

Widening and lengthening of Runway 13/31 to 10,000 ft by 200 ft could occur with a 2,000 ft extension 

to the northwest end of the runway to near U.S. Route 1 and a 1,000 ft extension to the southeast end 

of the runway offshore as depicted in Figure 7.2-1. Even with such improvements, operational gains are 

still primarily determined by the local winds due to safety and aircraft performance. Therefore, the 

extension would not guarantee an increased use of the runway. The extension to the southeast would 

expand the runway beyond the NAS Key West Boca Chica Field property boundary, across Boca Chica 

Road and the beach, and require placement of fill material within FKNMS. Constraints include the 

following. 

 Impacts to threatened and endangered species and/or their habitat, wetlands, and coastal 

resources. Widening and lengthening of Runway 13/31 to 10,000 ft by 200 ft would impact 

wetlands, mangrove communities, beach dune, and nearshore marine habitats. The 

potentially impacted area includes known habitat for the Lower Keys marsh rabbit, known 
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essential fish habitat, known marine mammal habitat, and potential nesting habitat for birds 

and the threatened loggerhead sea turtle as well as habitat for other threatened and 

endangered species.  

 FKNMS impacts: The mean high-water mark serves as the boundary the shoreward 

boundary of the FKNMS (see Figure 3.4-1), established to protect marine resources of the 

Florida Keys. Potential impacts to FKNMS resources include cultural resources, recreation, 

public health and safety, and marine biological resources including seagrasses, hardbottom, 

and potentially corals (Florida Marine Research Institute 2000).  Sanctuary-wide prohibited 

activities include impacts to corals, alteration of the seabed, and disposition of material (15 

CFR Section 922.163 and FKNMS 2007).  Consultation with the Director of the FKNMS 

pursuant to §304(d) of the National Marine Sanctuary Act would be required and would be 

expected to result in additional mitigation requirements beyond those associated with the 

ESA, CWA, etc. and may result in a determination that the action would be untenable due to 

the unique nature and potentially irreplaceable value of FKNMS resources. 

 Off-Station infrastructure impacts: a Keys Energy electrical transmission line runs parallel to 

U.S. Route 1 and is currently at the minimum height for airfield safety clearance from 

Runway 13/31. Extension of this runway to the northwest would result in a corresponding 

shift of the clear zone and result in the need to adjust the height, reroute, or potentially 

bury the transmission line to meet airfield safety criteria. 

 On-Station infrastructure impacts: the extension of Runway 13/31 to the northwest would 

interrupt the current road network that provides access between the main cantonment area 

(see Figure 2.1-1) and the hangars, fuel depot, security, operational facilities, and Boca Chica 

marina. A new road would have to be sited in an area north of the runway threshold in 

order to provide access between these functional areas.  In addition, the extension of this 

runway to the southeast would impact Boca Chica Road.  Continued vehicular access along 

this route would be required to cross the runway and, as such, would be subject to strict 

airfield operating instruction requirements for airport vehicle traffic such as control and 

coordination with the control tower. 

 Conflict with current airfield clear zone requirements and stormwater drainage 

restoration efforts: Formal ESA Section 7 consultations were finalized with the 

Environmental Impact Statement for the Restoration of Clear Zones and Stormwater 

Drainage Systems at NAS Key West in 2007 (see Section 1.3.2). The Navy received two 

Biological Opinions: one with USFWS with authorized incidental take of the Lower Keys 

marsh rabbit and one with the NMFS for potential impacts to smalltooth sawfish and seven 

listed turtle species. Widening and lengthening Runway 13/31 to 10,000 ft by 200 ft would 

require reexamination of terms, conditions, and conservation measures associated with 

those consultation efforts. 
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Figure 7.2-1 Runway 13/31 Lengthening Options 
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Due to the constraints noted above, the Navy anticipates that runway extension would require both an 

initial and long-term costly commitment for construction and anticipated initial and long-term extensive 

mitigation of potentially irreplaceable natural resources, given the potential impacts to infrastructure, 

threatened and endangered species and/or their habitat, wetlands, and coastal resources.  

Based on the above logistical implications, potential adverse environmental effects, and expected 

continued predominant use of Runway 07/25 due to prevailing wind conditions, it was determined that 

lengthening and widening of Runway 13/31 to 10,000 ft by 200 ft as an option for potentially reducing 

community noise impacts was determined not reasonable to carry forward for additional analysis. 

7.4.2.2 Lengthen Runway 13/31 to 8,000 ft 

The potential for lengthening of Runway 13/31 to a lesser extent was considered and evaluated to 

determine feasibility as compared to extension to 10,000 ft by 200 ft. Based on logistical implications 

and potential adverse environmental effects, an extension of the northwest end of Runway 13/31 by 

approximately 1,000 ft to a total of 8,000 ft was deemed to be the only potential option. 

The option of widening Runway 13/31 and extending it to the northwest to result in an 8,000 ft by 200 ft 

runway was then weighed against any increased operational capability to determine likelihood of 

potential reduction in community noise impacts. Based on the following, it was determined that this 

option would be unreasonable to carry forward for additional analysis. 

 There would be no potential for reassignment of the primary runway to Runway 13/31, as 

the 10,000 ft Runway 07/25 would continue to best meet the primary runway criteria. 

 For training operations, the risk/hazard factors associated with a 7,000-ft runway are 

reduced only slightly with an 8,000-ft runway.  

Some aircraft taking off from an 8,000 ft runway would be required to reduce their takeoff weight by 

carrying less fuel and/or weapons to be used in offshore training exercises. This would potentially result 

in additional takeoffs and landings for pilots to meet training requirements and associated potential 

increases in community noise exposure. In addition, the ratio of training value relative to aircraft wear 

and tear would be diminished. 

  



NAS Key West Airfield Operations Final Environmental Impact Statement  

7-14 7.0 Management Actions and Mitigation Measures 
 July 2013 

 

This page intentionally left blank. 

 



 NAS Key West Airfield Operations Final Environmental Impact Statement 

8.0 References  8-1 
July 2013   

8.0 REFERENCES 

Abraha , T.  2011.  NAVFAC SE.  Lead-Based Paint and Asbestos-Containing Materials Data Request.  22 

June.  

Air Force Safety Center (AFSC).  2010a. F-16 Aircraft Statistics.  29 November.  

http://www.afsc.af.mil/shared/media/document/AFD-080114-063.pdf 

_____.  2010b. F-22 Aircraft Statistics.  http://www.afsc.af.mil/shared/media/document/AFD-080114-

063.pdf. 29 November.   

_____. 2007.  USAF Wildlife Strikes by Altitude. http://www.afsc.af.mil/shared/media/document/AFD-

080130-043.pdf. 

American National Standards Institute.  1988.  Ground-Plane Microphone Configuration for Propeller- 

Driven Light-Aircraft Noise Measurement.  1 January. 

Backlund, C.  2011.  Natural Resources Manager, NAS Key West, Florida.  25 May.   

Barham, E. 2012. Personal communication between Ed Barham, Environmental Director, NAS Key West 

regarding bald eagle nesting activity. 2 March. 

_____. Personal communication between Ed Barham, Environmental Director, NAS Key West and Matt 

Bartlett, TEC Inc. 1 June. 

_____.  2011b.  Personal communication between Ed Barham, Environmental Director, NAS Key West 

and Carol Wirth, TEC Inc. 18 July.  

_____.  2011c.  Personal communication between Ed Barham, Environmental Program Director, NAS Key 

West and Amy Paulson, TEC Inc. regarding Hazardous Materials and Hazardous Waste Data 

Request. 20 May.  

_____.  2011d.  Personal communication between Ed Barham, Environmental Program Director, NAS 

Key West and Amy Paulson, TEC Inc. regarding Hazardous Waste Storage Areas (HWSAs) and 

Satellite Accumulation Areas (SAAs). 27 May.  

_____.  2011e.  Personal communication between Ed Barham, Environmental Program Director, NAS Key 

West and Amy Paulson, TEC Inc. regarding  Hazardous Materials and Hazardous Waste Data 

Request.  22 June. 

Berglund, Birgitta and Thomas Lindvall.  1995.  Community Noise.  Center for Censory Research, 

Stockholm, Sweden. 



NAS Key West Airfield Operations Final Environmental Impact Statement  

8-2  8.0 References  
  July 2013 

Bishop, Dwight E., Thomas C. Dunderdale, Richard D. Horonjeff, and John F. Mills.  1977. AMRL-TR-76-
116. Further Sensitivity Studies of Community-Aircraft Noise Exposure (NOISEMAP) Prediction 
Procedures. April.  

Boeing. 2011a. Defense, Space & Security.  Backgrounder:  P-8A Poseidon.  

http://www.boeing.com/defense-space/military/p8a/docs/P-8A_overview.pdf. May.   

_____.  2011b. Boeing Commercial Airplanes:  Next-Generation 737 Family.  Accessed on 29 November 

2011 at http://www.boeing.com/commercial/737family/index.html    

_____.  2011c. Defense, Space & Security:  Commercial Jet Stats.  

http://www.boeing.com/news/techissues/pdf/statsum.pdf. June. 

_____. 2011d. Defense, Space & Security.  Backgrounder: EA-18G Growler.  Accessed on 29 November 

2011 at:  http://www.boeing.com/defense-space/military/ea18g/docs/EA-18G_overview.pdf  

_____. 2011e. Defense, Space & Security.  EA-18G Airborne Electronic Attack Aircraft.  Accessed on 29 

November 2011 at:  http://www.boeing.com/defense-space/military/ea18g/index.html 

Brown, E. and S. Wolf. 2009. Petition to List 83 Coral Species under the Endangered Species Act. 

October.  

Butler, C.S. 1997. Archaeological Survey of Key West Naval Air Station, Monroe County, Florida. 

Chase, P. 2011.  Personal communication Patty Chase, Community Manager, Balfour Beatty 

Communities and Carol Wirth, TEC Inc... 19 July.  

City of Key West. 2012. Comprehensive Plan Evaluation and Appraisal Amendments Submittal. 

http://www.keywestcity.com/egov/apps/document/center.egov?view=item&id=9296. October. 

_____. 2011a. Stormwater information 

http://www.keywestcity.com/egov/apps/directory/list.egov?path=divs&action=92&fDD=15-92. 

Accessed 11 May. 

_____. 2011b. Solid Waste Disposal information. 

http://www.keywestcity.com/egov/apps/directory/list.egov?path=divs&action=204&fDD=15-

204. Accessed 11 May. 

_____.  2011c. Comprehensive Plan. Information from 

http://www.keywestcity.com/department/division.asp?fDD=11-60. Accessed 26 July. 

_____. 2011d. Construction Projects Update. Retrieved from 

http://www.keywestcity.com/egov/docs/1297369823775.htm#Project078 on April 26. 



 NAS Key West Airfield Operations Final Environmental Impact Statement 

8.0 References  8-3 
July 2013   

_____. 2008.  City of Key West Comprehensive Plan Goals, Objectives and Policies. Adopted August 10, 

1993 (Ordinance 93-36), as amended. Conformed Version Prepared by the City of Key West 

Planning Department. March. 

_____. 2005. Chapter 2 of the Key West Comprehensive Plan (Never Adopted). Retrieved from 

http://www.keywestcity.com/egov/apps/services/index.egov?path=details&action=i&id=247. 

July. 

_____. 2004.  Official Zoning Map of the City of Key West, Florida.  Obtained from: 

http://www.keywestcity.com/egov/docs/1161957236_949066.pdf. 2004 Revisions provided by 

the City of Key West Planning Department based on ordinances 99-18, 00-14, and 03-04. 

Commander Navy Installations Command (CNIC). 2010.  Bird/Animal Aircraft Strike Hazard (BASH) 

Manual.  Air Operations Program Director.  January. 

Council on Environmental Quality (CEQ). 2010.  Draft NEPA Guidance on Consideration of the Effects of 

Climate Change and Greenhouse Gas Emissions. 18 February. 

_____. 2005.  Memorandum Regarding Guidance on the Consideration of Past Actions in Cumulative 

Effects Analysis. 24 June. 

_____. 1997.  Environmental Justice Guidance Under the National Environmental Policy Act.  10 

December.  

Courtright, R.  2011.  Personal communication between Robert Courtright, NAVFAC, NAS Key West and 

Amy Paulson, TEC Inc. regarding  Fuel Site Clarification.  7 July. 

Davisson, J.  2011. E-mail communication between J. Bryan Davisson, Monroe County - Growth 

Management - Geographic Information Systems, and Meredith Sherrill, TEC Inc.  16 May. 

DeForge, J.R.  1981.  Stress: Changing Environments and the Effects on Desert Bighorn Sheep.  Desert 

Bighorn Council 1981 Transactions. 

Department of Defense (DOD). 2011a. DOD Instruction 6055.07:  Mishap Notification, Investigation, 

Reporting, and Record Keeping.   6 June. 

_____.  2011b. F-35 Lightning II, JSF:  Technology.  Accessed at:  

http://www.jsf.mil/f35/f35_technology.htm on 21 July. 

_____. 2010a. Strategic Sustainability Performance Plan. FY 2010. August.  

_____. 2010b. Quadrennial Defense Review Report. February. 



NAS Key West Airfield Operations Final Environmental Impact Statement  

8-4  8.0 References  
  July 2013 

_____. 2009.  Department of Defense Noise Working Group. Improving Aviation Noise Planning, Analysis 

and Public Communication with Supplemental Metrics Guide to Using Supplemental Metrics. 

December. 

_____. 2008. Unified Facilities Criteria (UFC) 3-260-01. Airfield and Heliport Planning and Design. 17 

November. 

_____2005a. DOD Instruction 4715.1. DOD Noise Program. 15 November.  

_____. 2005b. UFC 2-000-05N. (P-80) Facility Planning Criteria for Navy/Marine Corps Shore 

Installations. 31 January.  

____. 2004. Report to Congress, Implementation of the Department of Defense Training Range 

Comprehensive Plan, Ensuring Training Ranges Support Training Requirements. Submitted by 

the Office of the Secretary of Defense, Undersecretary of Defense (Personnel and Readiness). 

February.  

Department of Navy (DON). 2012. Atlantic Fleet Training and Testing Draft EIS/OEIS.  Retrieved from 

http://www.aftteis.com. May. 

_____.  2011. NAS Key West Receives ‘Storm Ready’ Designation.   

http://www.navy.mil/search/display.asp?story_id=60747. Accessed on 7 July. 

_____. 2011b. Navy Marks Hornet, Growler Flight Hour Milestone.  14 July.  Accessed on 29 November 

2011 at:  http://www.navy.mil/search/display.asp?story_id=61580 

_____. 2011c. Memo: Potential Future Use of Naval Air Station (NAS) Key West, FL for Field  
Carrier Landing Practice (FCLP). 6 December. 
 

_____. 2010a. Federal Register Volume 75, Number 135, Page 41163-41164. Notice of Intent to Prepare 

an Environmental Impact Statement and Overseas Environmental Impact Statement for Navy 

Atlantic Fleet Training and Testing and To Announce Public Scoping Meetings. 15 July. 

_____. 2010b. Finding of No Significant Impact/Finding of No Significant Harm for Atlantic Fleet Training 

in the Key West Range Complex. January. 

_____. 2010c. Environmental Impact Statement/Overseas Environmental Impact Statement Proposed 

Action and Alternatives Fact Sheet. Retrieved from 

http://aftteis.com/DocumentsandReferences/AFTTDocuments/FactSheets/ProposedActionandA

lternatives.aspx. August/September. 

_____. 2010d. Environmental Impact Statement/Overseas Environmental Impact Statement NEPA 

Process and Community Involvement Fact Sheet. Retrieved from 



 NAS Key West Airfield Operations Final Environmental Impact Statement 

8.0 References  8-5 
July 2013   

http://aftteis.com/DocumentsandReferences/AFTTDocuments/FactSheets/NEPAProcessCommu

nityInvolvement.aspx. August/September.  

_____. 2010e. A Navy Energy Vision for the 21st Century. October. 

_____.2009.  Final Environmental Assessment for Atlantic Fleet Training in the Key West Range Complex. 

December. 

_____. 2008a. Memorandum from Commander, Naval Air Force to Commander, U.S. Fleet Forces 

Command; subject: F-35 Lightning II Aircraft Basing. 31 March.  

_____. 2008b. Final Environmental Impact Statement for the Introduction of the P-8A Multi-Mission 

Maritime Aircraft into the U.S. Navy Fleet. November.  

_____.  2008c. Navy Operating Instruction (OPNAVINST) 11010.36.C:  Air Installations Compatible Use 

Zones (AICUZ) Program.  9 October. 

_____. 2007. Environmental Impact Statement for the Restoration of Clear Zones and Stormwater 

Drainage Systems at Boca Chica Field, Naval Air Station Key West, Florida. July.  

_____. 2007b. Marine Resources Assessment for Southeast Florida and the AUTEC-Andros Operating 

Area.  Department of the Navy, U.S. Fleet Forces Command, Norfolk, Virginia. Contract 

#N62470-02-D-9997, CTO 0034.  Prepared by Geo-Marine, Inc., Hampton, Virginia. 

_____. 2003a. Final Environmental Impact Statement for Introduction of the F/A-18 E/F (Super Hornet) 

Aircraft to the East Coast of the United States. July.  

_____.  2003b. Naval Facilities Engineering Command Instruction 9830.1, Sustainable Development 

Policy. 9 June. 

_____. 1977. Air Installations Compatible Land Use Zones Study for Naval Air Station Key West, FL. 15 

February.  

Dundordale, Tom C., Richard D. Horonjeff, and John F. Mills. 1976. Sensitivity Studies of Community-

Aircraft Noise Exposure (NOISEMAP) Prediction Procedure. March.  

Eller , A.I. and R.C. Cavanagh. 2000. Subsonic Aircraft Noise at and Beneath the Ocean Surface: 

Estimation of Risk for Effects on Marine Mammals. AFRL-HE-WP-TR-2000-0156. Prepared for 

U.S. Air Force Research Laboratory by Science Applications International Corp., McLean, VA. 

Ellis, D.H., C.H. Ellis, and D.P. Mindell.  1991. Raptor Responses to Low-Level Jet Aircraft and Sonic 

Booms.  Environmental Pollution Vol. 74, pp. 53-83. 



NAS Key West Airfield Operations Final Environmental Impact Statement  

8-6  8.0 References  
  July 2013 

Faulhaber, C.A., 2003, “Updated Distribution and Reintroduction of the Lower Keys Marsh Rabbit,” 

unpublished data for Master’s Thesis, Texas A&M University, College Station, Texas. 

Federal Aviation Administration (FAA). 2012.  Sectional Raster Aeronautical Charts.  http://www. 

http://avn.faa.gov/index.asp?xml=aeronav/applications/VFR/chartlist_sect. 14 May.  

_____. 2011.  FAA Order JO 7400.2H Procedures for Handling Airspace Matters.  

http://www.faa.gov/documentLibrary/media/Order/AIR.pdf. 10 March.  

_____.1998. Advisory Circular 150/5220-22. Engineered Materials Arresting Systems (EMAS) for Aircraft 

Overruns. 21 August. 

Federal Interagency Committee on Aviation Noise (FICAN). 1997. Effects of Aviation Noise on 
Awakenings from Sleep. June 1997. 

Federal Interagency Committee on Noise (FICON). 1992. Federal Agency Review of Selected Airport 
Noise Analysis Issues, August. 

Federal Interagency Committee on Urban Noise (FICUN).  1980.  Guidelines for Considering Noise in 

Land Use Planning and Control.  Washington, DC.  June. 

Fetter, S.  2008.  F-35 Pollution Prevention Activities.  Presentation to ESTCP/SERDP Surface Finishing 

and Repair Workshop, 26 February 2008, AZ.  F35 Materials and Processes.  Lockheed Martin 

Corporation, 2006.  Accessed at:  http://www.asetsdefense.org/documents/Workshops/MFW-

5-06/BackgroundReports/7-New_platforms-F-35.pdf.  2 June. 

Finegold, L.S., C.S. Harris, and H.E. von Gierke. 1994. Community Annoyance and Sleep Disturbance: 

Updated Criteria for Assessing the Impact of General Transportation Noise on People. Noise 

Control Engineering Journal, Vol. 42, No. 1, pp. 25-30. 

Florida Department of Economic Opportunity (DEO). 2012a. Hurricane Evacuation Clearance Time 

Memorandum of Understanding by and between the Florida Department of Economic 

Opportunity and the County of Monroe, City of Key West, Islamorada, Village of Islands, City of 

Layton, City of Colony Beach, City of Marathon, and Florida Division of Emergency Management. 

2 August.  

Florida DEO. 2012b. Areas of Critical State Concern Program. http://www.floridajobs.org/community-

planning-and-development/programs/areas-of-critical-state-concern  . Accessed 15 November.  

Florida DEO. 2012c. Letter to the Honorable Craig Cates, Mayor, City of Key West regarding State Land 

Planning Agency review of proposed comprehensive plan amendment for Key West 

(Amendment No. 12-1ACSC).  



 NAS Key West Airfield Operations Final Environmental Impact Statement 

8.0 References  8-7 
July 2013   

Florida Department of Environmental Protection (FDEP). 2011a. Florida Coastal Management Program 

Guide: A Guide to the Federally Approved Florida Coastal Management Program. March. 

_____.  2011b. Letter to Mr. Dana Hayworth from Tracie Lynn Bolanos regarding Site Inspection Report 

for Munitions Response Program Site Inspections at 14 Munitions Response Program Sites, and 

Final Preliminary Assessment for the Dredge Spoil Area, Fleming Key and Trumbo Point 

Temporary Staging Area, Naval Air Station Key West, Florida.  7 February. 

_____. 2007. Petroleum Contamination Site Cleanup Criteria, FAC 62-770.  At: 

http://www.dep.state.fl.us/legal/Rules/waste/62-770.pdf. 27 December. 

Florida Department of Transportation (DOT). 2011. FDOT N. Roosevelt MOT During Construction. 

Retrieved from http://www.keywestcity.com/category/?fCS=5-30 on April 20.  

_____. 2010. 2009 Annual Average Daily Traffic Report for Monroe County, Florida. Submitted to U.S. 

Army Corps of Engineers, Mobile District. Brockington and Associates, Atlanta. . March. 

Florida Division of Historical Resources. 2011. A Brief History of Florida. As found at 

http://www.flheritage.com/facts/history/summary/. Accessed 1 June. 

Florida Fish and Wildlife Conservation Commission (FWC). 2012. Manatee Mortality by Watercraft: 

Calendar Year 2012. Retrieved from http://myfwc.com/media/1317276/yearly.pdf on May 21, 

2012. 

_____. 2011a. Threatened Species Management System – Listing Recommendations and Criteria. 

Retrieved from http://myfwc.com/wildlifehabitats/imperiled/biological-status/listing-

recommendations/ on August 19, 2011.  

_____. 2011b. Biological Status Review for the Pillar Coral (Dendrogyra cylindrus). March. 

_____. 2011c. Biological Status Review for the White-crowned Pigeon (Patagioenas leucocephala). 

March. 

_____. 2011d. Biological Status Review for the Key Ringneck Snake (Diadophis puctatus acricus). March. 

_____. 2008. Bald Eagle Management Plan (Haliaeetus leucocephalus). Retrieved from 

http://myfwc.com/media/427567/Eagle_Plan_April_2008.pdf on May 17, 2012. April 9.  

Florida Keys Aqueduct Authority (FKAA). 2011a. About the Florida Keys Aqueduct Authority. 

http://www.fkaa.com/about_fkaa.htm. Accessed 11 May. 

_____. 2011b. Where Does Our Water Come From? http://www.fkaa.com/our_water_source.htm. 

Accessed 11 May. 



NAS Key West Airfield Operations Final Environmental Impact Statement  

8-8  8.0 References  
  July 2013 

Florida Keys National Marine Sanctuary (FKNMS).  2011a.  Background information generated from the 

website at http://floridakeys.noaa.gov/sac/welcome.html  on May 2. 

____.  2011b. Western Sambos Ecological Reserve information generated from the website at 

http://floridakeys.noaa.gov/research_monitoring/western_sambo.html on May 10. 

_____. 2007. Florida Keys National Marine Sanctuary Revised Management Plan. December.  

Florida Keys News. 2012. County Oks Harbor Changes. 14 February. 

Florida Marine Research Institute. 2000. Technical Report TR-4, Benthic Habitats of the Florida  Keys.  

Florida Natural Areas Inventory (FNAI). 2010. Guide to the natural communities of Florida: 2010 edition. 

Florida Natural Areas Inventory, Tallahassee, FL. 

Florida Office of Economic and Demographic Research. 2011. Total County Population: April 1, 1970 – 

2030. http://edr.state.fl.us/Content/population-demographics/data/Pop_0401-c.pdf. Accessed 

16 May 2011.  

Forys, E.A., 1995, Metapopulations of Marsh Rabbits: a Population Viability Analysis of the Lower Keys 

Marsh Rabbit (Sylvilagus palustris hefneri), Ph.D. Thesis, University of Florida, Gainesville, 

Florida, cited in Faulhaber (2003). 

Forys, E.A., and S. R. Humphrey, 1996, Home Range and Movement of the Lower Keys Marsh Rabbit in a 

Highly Fragmented Environment, Journal of Mammalogy 77:1042–1048, cited in Faulhaber 

(2003). 

Global Security.  2006.  F-35A Joint Strike Fighter (JSF).  Accessed at: 

http://www.globalsecurity.org/military/systems/aircraft/f-35a.htm.  7 December.   

Grubb, T.G., and W.W. Bowerman.  1997.  Variations in Breeding Bald Eagle Responses to Jets, Light 

Planes, and Helicopters.  Journal of Raptor Research, Volume 31:213-222. 

Haas Center.  2011.  Florida Defense Factbook. Florida Defense Alliance-A Program of Enterprise Florida: 

Diversifying Florida’s Economy.  January. 

Hagan, K. 2012. Personal communication between Katherine Hagan, COMNAVAIRLANT, and Greg 

Timoney, NAVFAC SE, regarding vehicle use during NAS Key West detachments. 26 March. 

Harris, C.M. 1979. Handbook of Noise Control. McGraw-Hill Book Co. 

Hazel, J., I.R. Lawler, H. Marsh, and S. Robson. 2007. Vessel speed increases collision risk for the green 

turtle Chelonia mydas. Endangered Species Research 3:105–113. 



 NAS Key West Airfield Operations Final Environmental Impact Statement 

8.0 References  8-9 
July 2013   

Henize, T. and D.L. Hipes, 2005. Ecological Survey of Key West Naval Air Station: Exotic Plant, Rare 

Plants, Natural Areas, and Rare Animals, Florida Natural Areas Inventory, Tallahassee, Florida. 

Horton, P.  2011.  Personal communication between Peter Horton, Director, Key West International 

Airport, and Emily Ferguson, TEC Inc. 2 September. 

Karl, T. R., J. M. Melillo, and T. C. Peterson (eds.). 2009. Global Climate Change Impacts in the United 

States.  

Kenson, Gail. 2011.  Personal communication between Gail Kenson, Community Plans and Liaison Officer 

for NAS Key West and Carol Wirth, TEC. Various dates.  

Key West Chamber of Commerce. 2012. Community Information Statistics generated from the website 

on October 29 at http://keywestchamber.org/community_info/statistics.aspx on .  

Key West Citizen. 2010. Boulevard will become One-Way. http://keysnews.com/node/25042. 22 July. 

Key West Department of Transportation (DOT). 2010. Transit Development Plan for 2010-2019. January. 

Keys Energy Services (KEYS). 2011. About Keys Energy Services. 

http://www.keysenergy.com/aboutKEYS.php. Accessed 11 May. 

Koski, W.R., J.W. Lawson, D.H. Thomson, and W.J. Richardson. 1998. Point Mugu Sea Range marine 

mammal technical report. Point Mugu and San Diego, California: Naval Air Warfare Center, 

Weapons Division and Southwest Division, Naval Facilities Engineering Command. 364 pp. 

Krausman, P.R., M.C. Wallace, D.W. DeYoung, M.E. Weisenberger, and C.L. Hayes.  1998.  Effects of Jet 

Aircraft on Mountain Sheep. The Journal of Wildlife Management, Vol. 62, No. 4.  October. 

_____.  1993.  The Effects of Low-Altitude Jet Aircraft on Desert Ungulates.  International Congress:  

Noise as a Public Health Problem, Volume 6(3):471-478. 

Lamp, R. E. 1989. Monitoring the effects of military air operations at Naval Air Station Fallon on the Biota 

of Nevada. Nevada Department of Wildlife. 

Laney, H. and R. Cavanagh. 2000. Supersonic aircraft noise at and beneath the ocean surface: Estimation 

of risk for effects on marine mammals. Prepared for U.S. Air Force, Air Force Research 

Laboratory, AFRL/HECB, Wright-Patterson AFB, Ohio. 

Larkin, R.P. 1996. Effects of Military Noise on Wildlife: A Literature Review. Center for Wildlife Ecology, 

Illinois natural History Survey prepared for U.S. Army Construction Engineering Research 

Laboratory, Champaign, Illinois. 



NAS Key West Airfield Operations Final Environmental Impact Statement  

8-10  8.0 References  
  July 2013 

Lee, R.A. 1982. AFAMRL-TR-82-12. Field Studies of the AF Procedures (NOISECHECK) for measuring 

Community Noise Exposure from Aircraft Operations. March.  

Lockheed Martin Aeronautics Company.  2012. F-35 Flight Test Progress Report.  10 July.  Accessed at 

http://www.lockheedmartin.com/us/news/press-releases/2012/july/0710aero-f-35-flight-test-

report.html.  

_____. 2009.  F-22 Raptor, Sustainability.  15 January.  Accessed at http://www.f22-

raptor.com/technology/sustain.html. 

Lohmann, K. J., and C. M. F. Lohmann, 1996. Orientation and open-sea navigation in sea turtles. The 

Journal of Experimental Biology, Vol 199, pp 73–81.  

Lohmann, K. J., 1991. Magnetic orientation by hatchling loggerhead sea turtles (Caretta caretta). The 

Journal of Experimental Biology, Vol 155, pp 37–49. 

Luker, S.  2009. Personal communication between Stacey Luker, JSF ESOH Technology Coordinator, Wyle 

Labs, regarding EIS Questions for USMC.  6 October. 

Lund, Steven. 2012.  Personal communication between LCDR Steven Lund, NAS Key West AOPS, and 
Carol Wirth, Cardno TEC regarding noise complaint data. Various dates in October and 
November. 

Lundberg, W.R. 1991. AL-TR-1991-007 Analysis of Measured Environmental Noise Levels: An Assessment 

of the Effects of Airbase Operational Model Variables on Predicted Noise Exposure Levels. Final 

Report for Field Measurement July 79 – March 80 and Analysis June 89 – December 90. June. 

Monroe County. 2012a. Ordinance 012-2012 (amending the Monroe County 2012 Comprehensive Plan 

to create military compatibility criteria). Recorded 8 June.  

_____. 2012b. Ordinance No. 013-2012 (amending the Monroe County 2012 Comprehensive Plan to 

create an overlay to the Future Land Use Map Series to establish the Military Installation Area of 

Impact). Recorded 8 June. 

_____, 2012c. Monroe County Comprehensive Plan Update Project Phase Overview. 

http://keyscompplan.com/project-overview/. Accessed 15 November.  

_____. 2012d. Minutes of the Monroe County Board of County Commissioners Meeting held on 

September 21, 2012. http://www.minutes-monroe-

clerk.com/weblink8/0/doc/229015/Page1.aspx. Accessed 13 November._____. 2011a. Monroe 

County Year 2010 Comprehensive Plan Policy Document.  Monroe County, Florida. As Adopted 

by the Board of County Commissioners on April 15, 1993 amended pursuant to DCA Rule 9J-



 NAS Key West Airfield Operations Final Environmental Impact Statement 

8.0 References  8-11 
July 2013   

14.022, January 4, 1996 and adopted by FAC Rule 28-20.100 Part I, January 2, 1996 and Part II, 

July 14, 1997. Includes Revisions 1 -16. Revised 20 April. 

_____. 2012e. Monroe County Year 2010 Comprehensive Plan Policy Document; Revised on December 

17, 2012. Available at http://fl-

monroecounty.civicplus.com/DocumentCenter/Home/View/4606.   

_____. 2011b. Monroe County Comprehensive Plan Update. http://keyscompplan.com. Accessed 

various dates.  

_____. 2011c. Higgs Beach Master Plan. January. 

_____. 2010a. Comprehensive Plan Update-Technical Documents Element. Retrieved from 

http://keyscompplan.com/facts-information-resources/comprehensive-plan-documents. 

December. 

_____. 2010b. Monroe County Public Facilities Assessment Report. Retrieved from 

http://www.monroecounty-fl.gov/DocumentView.aspx?DID=87 on April 25.  

_____. 1982.  Easement Deeds for the “Sub Pens.” Recorded 22 June.  

Moses, E.  2011.  Personal communication between Ed Moses, NAVFAC SE, and Amy Paulson, TEC Inc. 

regarding PCB Data Request.  June 22. 

Mullin, K., W. Hoggard, C. Roden, R. Lohoefener, C. Rogers, and B. Taggart. 1991. Cetaceans on the 

upper continental slope in the north-central Gulf of Mexico. OCS Study MMS 91-0027. New 

Orleans, Louisiana: Minerals Management Service. 

National Academy of Sciences.  1977.  Guidelines for Preparing Environmental Impact Statements on 

Noise.  Committee on Hearing, Bioacoustics and Biomechanics, National Research Council. 

Washington, DC. 

National Climatic Data Center. 2010. Wind Rose Depicting Mean Winds for NAS Key West for 10-year 

period from 2000-2009. Obtained from http://www7.ncdc.noaa.gov/CDO/CDOWindrose.jsp on 

9 July.  

National  Institute for Occupational Safety and Health (NIOSH).  1998. National Institute for Occupational 

Safety and Health (NIOSH).  Criteria for a Recommended Standard:  Occupational Noise 

Exposure, Chapter 1.  http://www.cdc.gov/niosh/docs/98 126.  

National Marine Fisheries Service (NMFS), 2010. Endangered and Threatened Wildlife; Notice of 90 Day 

Finding on a Petition to List 83 Species of Corals as Threatened or Endangered Under the 

Endangered Species Act. Federal Register, February 10, 2010, Vol. 75, No. 27.  

http://fl-monroecounty.civicplus.com/DocumentCenter/Home/View/4606
http://fl-monroecounty.civicplus.com/DocumentCenter/Home/View/4606


NAS Key West Airfield Operations Final Environmental Impact Statement  

8-12  8.0 References  
  July 2013 

_____. 2008. 50 CFR Parts 223 and 226 Endangered and Threatened Species; Critical Habitat for 

Threatened Elkhorn and Staghorn Corals; Final Rule. Federal Register, November 26, 2007, Vol. 

73, No. 229. 

_____.  2003. Environmental Assessment on the Effects of Scientific Research Activities Associated with 

Development of a Low-Power High-Frequency Sonar System to Detect Marine Mammals. 

December 2003. 

National Oceanic and Atmospheric Administration (NOAA). 2012a.  Florida Keys National Marine 
Sanctuary Marine Zoning and Regulatory Review.  
http://floridakeys.noaa.gov/review/welcome.html .  Accessed 15 November. 

NOAA. 2012b.  Federal Register Notice Of Intent To Conduct Scoping Meetings For The Revision Of 
Boundaries, Regulations And Zoning Scheme For Florida Keys National Marine Sanctuary And 
Key West And Great White Heron National Wildlife Refuges; And To Prepare An Environmental 
Assessment Or Draft Environmental Impact Statement.  
https://www.federalregister.gov/articles/2012/04/19/2012-9345/revisions-of-boundaries-
regulations-and-zoning-scheme-for-florida-keys-national-marine-sanctuary .  Accessed 15 
November. 

_____.  2011a. Elkhorn Coral (Acropora palmata). Retrieved from 
http://www.nmfs.noaa.gov/pr/species/invertebrates/elkhorncoral.htm on August 19, 2011. 

_____.  2011b. Staghorn Coral (Acropora cervicornis). Retrieved from  

http://www.nmfs.noaa.gov/pr/species/invertebrates/staghorncoral.htm on August 19, 2011. 

National Park Service (NPS).  1997.  The Visitor Experience and Resource Protection (VERP) Framework:  

A Handbook for Planners and Managers.  U.S. Department of the Interior, Denver Service 

Center.  September. 

Naval Facilities Engineering Command (NAVFAC). 2011.  NAS Key West Master Plan.  April. 

_____.  2010.  Site Inspection Report for Munitions Response Program Site Inspections at Fourteen 

Munitions Response Program Sites, Naval Air Station Key West, Key West, Florida.  September. 

_____.  2008.  Stormwater Pollution Prevention Plan (SWPPP).  December. 

_____. 2007a. Final Submission Air Installations Compatible Use Zones (AICUZ) Update for NAS Key West 

Monroe County, Florida. March. 

_____. 2007b. Naval Air Station Key West Integrated Natural Resources Management Plan 2007-2016. 

December.  

_____.  2003.  Key West Pollution Prevention Plan Update, NAS Key West, Florida.  May. 



 NAS Key West Airfield Operations Final Environmental Impact Statement 

8.0 References  8-13 
July 2013   

_____.  1982. January. P-80.3, Facility Planning Factor Criteria for Navy and Marine Corps Shore 

Installations, Appendix E Airfield Safety Clearances. January. 

Naval Air Station (NAS) Key West. 2011a. Environmental Management System (EMS) Manual.  Significant 

Aspects and  Impacts.  31 May. 

_____.  2011b. Environmental Management System (EMS) Manual.  Objectives and Targets.  31  May. 

_____.  2011c. Naval Air Station (NAS) Key West Installation Restoration Program (IRP) Sites Status 

Update.  July. 

_____.  2011d. Naval Air Station (NAS) Key West Environmental Restoration Program and Land Use 

Control Sites Map.  6 June. 

_____.  2011e. Naval Air Station (NAS) Key West Munitions Response Program (MRP) Sites Status 

Update.  July. 

_____. 2010a. NAS Key West Deployment Schedule. January – March.  

_____. 2010b. NAS Key West Air Traffic Control Course Rules Guide. Updated June.  

_____.  2010c. Revised 2009 Biannual Report.  22 April.  Accessed at:  

http://appprod.dep.state.fl.us/www_rcra/reports/handler_results_docs.asp?epaid=FL61700229

52 on 8 June 2011. 

_____.  2010d. Weekly Bay Inventory in OCULUS.  14 December.  Accessed at:  

http://appprod.dep.state.fl.us/www_rcra/reports/handler_results_docs.asp?epaid=FL61700229

52 on 8 June 2011. 

_____.  2010e. NAS Key West Facility Response Plan (FRP).  December. 

_____. 2009a. NAS Key West Deployment Schedule. January – December.  

_____. 2009b. Naval Air Station Key West (NASKW) CY2007 Air Activity Report. 16 January. 

_____. 2008a. Naval Air Station Key West (NASKW) CY2007 Air Activity Report. 18 January. 

_____. 2008b. Command Brief to Monroe County, Florida.  Presented 5 December. 

_____. 2007a. Air Activity Report CY2006. 23 January. 

_____.  2007b. Spill Prevention Control and Countermeasures (SPCC) Plan.  July. 



NAS Key West Airfield Operations Final Environmental Impact Statement  

8-14  8.0 References  
  July 2013 

_____. 2006a. Air Activity Report CY2005. 30 January. 

_____.  2006b. Key West and Boca Chica Key [ERP/UST] Site Directory.   

_____. 2005a. Air Activity Report CY2004. 24 January. 

_____.  2005b. NAS Key West Occupational Safety and Health Manual, Instruction 5100.21D, Ch. 18: 

Hazard Communication and Management (HC&M) Program 6 October. 

_____.  2005c. NAS Key West Occupational Safety and Health Manual, Instruction 5100.21D, Ch. 15: 

Asbestos Control Program.  And Ch. 23: Lead. 6 October. 

_____. 2004a. Air Activity Report CY2003. 27 January.  

_____. 2004b. Naval Air Station Key West Instruction 3710.2R, Air Operations Manual. 27 September.  

_____. 2003. Air Activity Report CY2002. 14 January. 

_____. 2002a. Air Activity Report CY2001. 9 January. 

_____.  2002b. NAFKWINST 3751.1B, Bird/Animal Aircraft Strike Hazard (BASH) Reduction Program.  19 

February. 

_____. 2001. Air Activity Report CY2000. 31 January. 

_____.  2000.  Hazardous Waste Management Plan (HWMP), including Change Transmittal Update, 

2002.  NASKWINST 5090.2B. 19 December. 

Naval Safety Center. 2011.  Bird/Animal Aircraft Strike Hazard (BASH) 11 YR Historical Data. Statistics 

Department. http://www.public.navy.mil/navsafecen/Pages/aviation/AirfieldOperations.aspx 

Accessed 15 May.  

_____.   2010.  FY02-10 Navy Class A Flight Mishap.  2 November.  

Patricelli, G. L. and J. L. Blickley. 2006. Avian Communication in Urban Noise: Causes and Consequences 

of Vocal Adjustments. The Auk, Volume 123(3): 639-649.Pepper, C.B., M.A. Nascarella, and R.J. 

Kendall.  2003.  A Review of the Effects of Aircraft Noise on Wildlife and Humans, Current 

Control Mechanisms, and the Need for Further Study. Environmental Management, Vol. 32, 

No. 4. 

Pratt & Whitney.  2011.  F-135.  Accessed at:  http://www.f135engine.com/proven-tech/common-

core.shtml on 21 July 2011. 



 NAS Key West Airfield Operations Final Environmental Impact Statement 

8.0 References  8-15 
July 2013   

Rathbun, G. B. 1988. Fixed-wing Airplane Versus Helicopter Surveys of Manatees (Trichechus manatus). 

Marine Mammal Science, Volume 4, Issue 1, pp 71-75. 

Rentz, Peter E. and Harry Seidman. 1980. Development of Noisecheck Technology for Measuring Aircraft 

Noise Exposure. May. 

Reuters. 2011. Florida’s Key West Authorized to Offer Cuba Flights. October 10. Retrieved from 

http://www.reuters.com/article/2011/10/10/us-usa-cuba-flights-idUSTRE7994YB20111010 on 

February 10, 2012. 

Richardson, W. J., C. R. Greene Jr., C. I. Malme, and D. H. Thomson, 1995. Marine Mammals and Noise. 

Academic Press: San Diego, California. 

Ruzich, R. 2011. Personal communication between Richard Ruzich, Civil Engineer, NAS Key West Public 

Works Office and Matt Bartlett, TEC Inc. 21 July. 

Seidman, Harry and Ricarda L. Bennett.  1981. Comparison of Noisemap Computer PRgram with and 

without the SAE Latteral Attenuation Model. June. 

Sherman, David. 2010. Personal communication between David Sherman, Acting Airfield Manager for 

NAS Key West and Carol Wirth, TEC Inc. 2 July. 

Smith, D.G., D.H. Ellis, and T.H. Johnson.  1988.  Raptors and Aircraft.  Southwest Raptor Management 

Symposium and Workshop. 

Southernmost Water Treatment Plant (SWTP). 2011. http://www.keywestwastewater.com/index.html. 

11 May. 

Speakman, Jerry D. 1989. AAMRL-TR-89-034. Lateral Attenuation of Military Aircraft Flight Noise. Final 

Report for Field Test and Analysis: April 1984 – September 1988. July. 

Thomas, Caroline. 2011.  Response to Aviation Safety Request Data Query.  Naval Safety Center.  7 June. 

Data F/A-18 A/B/C/D Hornet 

U.S. Air Force. 2001.  Initial F-22 Operational Wing Beddown DEIS, Volume 1. April.  Accessed at 

http://www.accplanning.org/documents/EISs/B%20Draft%20EIS%20Volume%201.pdf.   

U.S. Army Corps of Engineers (USACE). 2003. Integrated Cultural Resource Management Plan for Naval 

Air Station Key West 2003-2008. Mobile District with Technical Assistance from Brockington and 

Associates, Inc. July.  

U.S. Census Bureau. 2011a. 2005-2009 American Community Survey 5-Year Estimates generated from 

the website at http://factfinder.census.gov. 



NAS Key West Airfield Operations Final Environmental Impact Statement  

8-16  8.0 References  
  July 2013 

_____ 2011b. Census 2000 Demographic Profile Highlight generated from the website at 

http://factfinder.census.gov.  

_____.  2011c. Profile of General Population and Housing Characteristics: 2010. 2010 Demographic 

Profile Data generated from the website at http://factfinder2.census.gov. 

_____. 2011d. State and County QuickFacts. Monroe County Data derived from Population Estimates, 

Census of Population and Housing, Small Area Income and Poverty Estimates, State and County 

Housing Unit Estimates, County Business Patterns, Nonemployer Statistics, Economic Census, 

Survey of Business Owners, Building Permits, Consolidated Federal Funds Report. 

http://quickfacts.census.gov/qfd/states/12/12087.html. Last Revised: Friday, 3 June. 

_____. 2011e. 2010 Census Advance Group Quarters Summary File: 2010 Census of Population and 

Housing Technical Documentation.  April.  

_____. 2011f.  Summary File 3 Data for Census Tract 17, Block Groups 1, 2, and 3, and Census Tract 18, 

Block Groups 1, 2, and 3.  

_____. 2011g. QT-P1 Age Groups and Sex: 2010, 010 Census Summary File 1 for City of Key West, 

Monroe County, Florida, and Census Tract 17, Block Groups 1, 2, and 3, and Census Tract 18, 

Block Groups 1, 2, and 3. 

_____.  2000. Summary File 3 Data for Monroe County Census Tract 17, Block Groups 1, 2, and 3, and 

Census Tract 18, Block Groups 1, 2, and 5. 

U.S. Department of Commerce 2011. Bureau of Economic Analysis. Table CA1-3, Personal Income 

Summary generated from the website at http://www.bea.gov/regional/reis on May 16. 

U.S. Environmental Protection Agency (USEPA). 2012. 2012 U.S. Greenhouse Gas Inventory. Retrieved 

from http://www.epa.gov/climatechange/emissions/usinventoryreport.html on 15 May.  

_____. 2011. National Ambient Air Quality Standards (NAAQS) data retrieved from 

http://epa.gov/air/criteria.html. 

_____. 1974.  Information on Levels of Environmental Noise Requisite to Protect the Public Health and 

Welfare With an Adequate Margin of Safety.  U.S. Environmental Protection Agency Report 

550/9-74-004.  March. 

_____.  1973.  Public Health and Welfare Criteria for Noise.  27 July. 

U.S. Fish and Wildlife Service (USFWS).  2012.  Florida Manatee Recovery Facts. Retrieved from 

http://www.fws.gov/northflorida/Manatee/manatee-gen-facts.htm on May 21, 2012. 



 NAS Key West Airfield Operations Final Environmental Impact Statement 

8.0 References  8-17 
July 2013   

_____.   2011.  Key Deer Refuge information generated from the website at 

http://www.fws.gov/nationalkeydeer/ on May 10. 

_____. 2009. Final Environmental Assessment Proposal to Permit Take Provided Under the Bald and 

Golden Eagle Protection Act. April. 

_____. 2007. National Bald Eagle Management Guidelines. Retrieved from 

http://www.fws.gov/southeast/es/baldeagle/NationalBaldEagleManagementGuidelines.pdf on 

May 17, 2012. May. 

_____. 1990. Endangered and Threatened Wildlife and Plants; Endangered Status for the Lower Key 

Marsh Rabbit and Threatened Status for the Squirrel Chimney Cave Shrimp, Final Rule 50 CFR 

Part 17, Federal Register, June 21, 1990, Vol. 55, No. 120. 

_____. Undated. Multi-Species Recovery Plan for South Florida: Schaus Swallowtail Butterfly. Available 

at http://www.fws.gov/southeast/vbpdfs/species/inverts/ssbu.pdf. 

Urick, R. J., 1972. Noise signature of an aircraft in level flight over a hydrophone in the sea. The Journal 

of the Acoustical Society of America, Vol, No 3, pp 993–999. 

URS  Corporation. 2008. Noise Exposure Maps and Supporting Documentation for the Key West 

International Airport. Prepared for the Monroe County Board of County Commissioners. 9 June. 

Vacher, H. L. and Quinn, T. 1997. Geology and Hydrology of Carbonate Islands. Developments in 

Sedimentology in “Geology and Hydrogeology of the Florida Keys” Robert B. Halley, H.L. Vacher 

and Eugene A. Shinn. Accessed on 29 September 2011at 

http://sofia.usgs.gov/publications/papers/keys_geohydro/setting.html.  

Weisenberger, M.E., P.R. Krausman, M.C. Wallace, D.W. DeYoung, and O.E. Maughan.  1996.  Effects of 

Simulated Jet Aircraft Noise on Heart Rate and Behavior of Desert Ungulates.  Journal of Wildlife 

Management, Volume 60. 

Wetzler, J. 2011. Personal Communication between Jack Wetzler, Assistant General Manager and CFO, 

Keys Energy Services and Matt Bartlett, TEC Inc. 31 May. 

Wilbur Smith Associates.  2010.  Florida Statewide Aviation Economic Impact Study. Florida Department 

of Transportation – Aviation Office. March. 

Workman, G.W., T.D. Bunch, J.W. Call, R.C. Evans, L.S. Neilson, and E.M. Rawlings. 1992. Sonic 

Boom/Animal Disturbance Studies on Pronghorn Antelope, Rocky Mountain Elk, and Bighorn 

Sheep. Utah State University Foundation: Logan. Prepared for USAF, Hill AFB, Utah. 

Wyle Laboratories.  2013. NAS Key West Noise Study.   



NAS Key West Airfield Operations Final Environmental Impact Statement  

8-18  8.0 References  
  July 2013 

_____.  2003.  Aircraft Noise Study for Forecast Calendar Year 2007 Conditions at Naval Air Facility Key 

West.  WR 03-02.  April.  

 



 NAS Key West Airfield Operations Final Environmental Impact Statement 

9.0 List of Preparers  9-1 
July 2013 

9.0 LIST OF PREPARERS 

This EIS was prepared for the U.S. Fleet Forces Command by Cardno TEC under contract with Naval 

Facilities Engineering Command, Southeast. A list of primary Navy organizations and individuals who 

contributed to the preparation and review of this document include the following: 

Commander, U.S. Fleet Forces 

Ted Brown, Public Affairs Officer 

Robert Kalin, Environmental Program Coordinator 

Patsy Kerr, Natural Resources 

Richard Keys, Facilities and Readiness 

CDR Gary Larson, Legal 

LT John McKay, Legal 

Joe Vlcek, Project Manager, Environmental Readiness 

 

Naval Facilities Engineering Command, Southeast 

John Conway, Deputy NEPA Project Manager 

George Kenny, Fish and Wildlife Biologist 

Barbara Howe, Environmental 

Greg Timoney, NEPA Project Manager 

Len Winter, Cultural Resources  

 

Naval Facilities Engineering Command, Atlantic 

Bonnie Curtiss, Facilities Planner—Noise  

Fred Pierson, Facilities Planner—Noise  

 

Commander, Navy Region Southeast  

Camille Destafney, Environmental Coordinator 

CDR Jennifer Roper, Legal  

Amanda Smith, Regional Community Plans and Liaison Officer 

 

NAS Key West 

Ed Barham, Environmental Director 

Ron Demes, NAS Key West Business Manager 

Trice Denny, NAS Key West Public Affairs Office 

CAPT Patrick Lefere, Commanding Officer 

LCDR Steve Lund, Operations Officer 

Lt. Tee Mintz, Air Traffic Control 

Ashley Monier, Regional Community Plans and Liaison Officer 

  



NAS Key West Airfield Operations Final Environmental Impact Statement  

9-2 9.0 List of Preparers 
July 2013 

Cardno TEC Contributors are listed in Table 9.0-1. 
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Table 9.0-1 Cardno TEC List of Preparers 

 
Name Responsibility Education 

Years 
Experience 

Wirth, Carol Project Manager 
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1.0 INTRODUCTION 

The appendix contains comments received from federal, state, and local agencies, and the general 

public during the public comment period for the NAS Key West Airfield Operations Draft EIS.  The 45-day 

public comment period began on June 29, 2012 with the Draft EIS Notice of Availability (NOA) published 

in the Federal Register. Public meetings were held over two days (August 1 and 2, 2012) at two locations 

in the Key West community during the public comment period. However, due to a request from the 

Monroe County Board of County Commissioners, the public comment period was extended another 15 

days to August 28, 2012. In total, the public comment period comprised 60 days. 

In accordance with the National Environmental Policy Act (NEPA), all comments have been reviewed, 

incorporated as appropriate into this Final EIS, and written responses have been provided for all 

substantive comments.  Section 2 details the comment receipt and review process. All comments 

received during the 60-day public comment period, and Navy responses to those comments, are 

included in Section 3. 

2.0 COMMENT RECEIPT AND REVIEW 

Comments on the Draft EIS included both written correspondence via U.S. Postal Service letters, 

comment forms received at the public meetings, oral testimony received during the public meetings, 

and comments submitted via the project website.  In accordance with 40 Code of Federal Regulations 

(CFR) 1503.4, comments were assessed and considered as follows: 

 Each letter or testimony was assigned an identification number and all comment letters and 

testimony were read and reviewed carefully. 

 Within each comment letter or testimony, substantive comments were identified and 

bracketed. Three guidelines were used for determining substantive comments: 

1. The comment questioned the Proposed Action, alternatives, or other components of 

NAS Key West airfield operations. 

2. The methodology of the analysis or results was questioned. 

3. The use, adequacy, and/or accuracy of data were questioned. 

 The bracketed comments were reviewed by environmental resource specialists who draft the 

responses.   

 In some cases, similar comments were assigned the same response.  If the same comment was 

repeated within the same letter or testimony, it was bracketed the first time it appeared. 

 Individual bracketed comments were assigned a number/letter combination and a response was 

provided.   

 The EIS was modified to make corrections and improve or clarify the analysis. 

3.0 COMMENTS AND RESPONSES 

The comments and responses to comments are presented by commenter category as listed in in Table 
B-1. Comments beginning with M indicate that the comment was received by mail. Comments beginning 
with PM indicate that the comment was received at one of the public meetings on the Draft EIS. 
Comments beginning with W indicate that the comment was received on the project website.  
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Table B-1  Comments by Category and Comment Numbers 

Comments by Category Comment Numbers 

Elected Officials  M-01 

Local M-01 

Monroe County Board of County Commissioners  

Agencies M-02 to M-05 

Federal M-02 to M-03 

U.S. Department of the Interior M-02 

U.S. Environmental Protection Agency M-03 

State M-04 to M-05 

Florida Department of Environmental Protection M-04 

Florida Department of Economic Opportunity M-05 

Individuals PM-01 to PM-06 and W-01 to W-26 

Ed Swift III PM-01 

Anonymous  PM-02 

John Abbott  PM-03 

Anonymous PM-04 

R.L. Blazevic PM-05 

Judy Martinez PM-06 

Anonymous  W-01 

Arleen Knight W-02 

John Walsh  W-03 

Anonymous  W-04 

Joseph Stone W-05 

Anonymous  W-06 

Charlotte Annyce Brauch W-07 

Daniel Simpson W-08 

John Jones W-09 

Bert Lee W-10 

Robert Oneal W-11 

Anonymous  W-12 

Anonymous  W-13 

Gwenn Smith W-14 

Anonymous  W-15 

Anonymous  W-16 

Bill Bean W-17 

Tony Marra W-18 

Rosario Scavelli W-19 

Rose Jones W-20 

Anonymous  W-21 

Brigette Hansen W-22 

Anonymous  W-23 

Anonymous  W-24 

Bill Hunter W-25 

Anonymous  W-26 
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Navy Response 
 
No substantive comments on this page. 
 
 

M-01 
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Navy Response 
 
M-01-A 
 
The Navy is committed to continuing its work with the 
Monroe County Board of County Commissioners to 
address all concerns through the Military Influence 
Area analysis, Air Installations Compatible Use Zones 
(AICUZ) process, and Community Plans and Liaison 
Office program, as well as responses to comments 
outlined in this letter. Additional detail was added to 
Section 1.1. to clarify that the EIS is a “forward 
looking” document and that the current condition, or 
No Action Alternative, is representative of airfield 
operations that are conducted today (a 10-year 
average was utilized to determine the annual number 
of airfield operations and the specific details and 
nature of today’s flight operations was defined based 
on a detailed examination of 2009 and 2010 flight 
operations, which were validated through 2011). The 
current condition includes FA-18E/F aircraft and other 
aircraft operating at NAS Key West today. The 
environmental effects of existing aircraft operations 
are analyzed in detail as part of the No Action 
Alternative, which serves as a baseline for comparison 
for the future conditions or alternatives under 
consideration.  
 
The analytical methodology and results presented in 
this EIS for noise are consistent with current Navy 
policy regarding the modeling of aircraft noise. The 
Navy has determined the noise analyses presented in 
this EIS is an accurate representation of the current 
and future noise environment.  

M-01-A 

M-01 
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Navy Response 
 

M-01-A (Continued) 
 

Chapter 7 of the EIS addresses management actions 
and mitigation measures for all resource areas for all 
alternatives (no action and action) analyzed, and 
Section 7.3.1.2 outlines existing management 
measures for noise such as the NAS Key West airfield 
course rules and noise abatement procedures. 
 
The Navy has addressed all specific questions and 
comments received on the Draft Environmental 
Impact Statement (DEIS) fully, including those 
submitted by Monroe County. None of the comments 
submitted to the Navy identified significant new 
circumstances or information relevant to 
environmental concerns and bearing on the proposed 
action or its impacts, which would require reissuance 
or a supplement of the DEIS in accordance with 40 
Code of Federal Regulations (CFR) 1502.9. The Navy 
encourages Monroe County to review the Final 
Environmental Impact Statement (FEIS).  
 
M-01-B 
 
The No Action Alternative, as detailed in Section 2.4.1, 
provides a benchmark that enables decision makers to 
evaluate the environmental consequences of the 
proposed alternatives consistent with Council on 
Environmental Quality (CEQ) guidance entitled “Forty 
Most Asked Questions Concerning CEQ's National 
Environmental Policy Act Regulations”(CEQ 1981).  
 
 

M-01-A 

M-01-B 

M-01 
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Navy Response 
 
M-01-B (Continued) 
 
The Navy’s position regarding the 2003 Environmental 
Assessment (EA) for Fleet Support and Infrastructure 
Improvements at NAS Key West remains as cited in 
your comment letter. The environmental analysis 
required under the National Environmental Policy Act 
(NEPA) is “forward looking,” in that it focuses on the 
potential impacts of the proposed action that an 
agency is considering (CEQ 2005). Accordingly, 
Section 1.1 was modified to provide clarification that 
this EIS is a “forward looking” examination of potential 
future conditions associated with NAS Key West 
airfield operations and that the environmental effects 
of existing aircraft operations are analyzed in detail as 
part of the No Action Alternative, which serves as 
baseline for comparison for the future conditions or 
alternatives under consideration. FA-18E/Fs are part 
of the current inventory of aircraft operating at NAS 
Key West and comprise approximately 25 percent of 
the existing annual airfield operations (see Table 
2.8-1). Therefore, no revision was made to the 
baseline or noise analysis in response to this 
comment. 
 

M-01-B 

M-01 
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Navy Response  
 
M-01-C 
 
This EIS is evaluating the maximum number of annual 
airfield operations under each of the alternatives 
based on a careful assessment of both historic use 
levels and reasonably foreseeable factors potentially 
influencing future annual airfield operation levels at 
NAS Key West.  Throughout the EIS, clarifications were 
made that the alternatives are evaluating an "up to" 
level of annual operations. Should an unforeseen 
increase in operations require annual airfield 
operational levels greater than evaluated under the 
preferred alternative, Alternative 2, the Navy would 
conduct additional NEPA analysis in accordance with 
32 CFR 775. 

M-01-C 

M-01 
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Navy Response  
 
M-01-D 
 
The types of airfield operations that comprise the 
existing operational environment are based on 2009-
2010 annual data, which are consistent with airfield 
operations data available for 2010 and 2011. Of these 
operations, approximately 3 percent are Field Carrier 
Landing Practice (FCLP) patterns or 1,200 annual FCLP 
pattern operations by all aircraft types. Of these, 
approximately 500 annual FCLP pattern operations are 
conducted by tactical aircraft on a non-routine basis. 
Historically, 1 to 2 squadrons conduct FCLP training at 
NAS Key West annually. Section 2.4.3 was modified to 
provide clarification regarding the existing FCLP 
pattern operations. 
 
M-01-E 
 
As stated in Section 2.4.1, annual airfield operations 
data from 2000 to 2009 was used for the baseline of 
number of annual airfield operations. Clarification has 
been added to Section 2.4.3 to indicate that the types 
of airfield operations that comprise the existing 
operational environment, which are based on 2009-
2010 annual data validated through 2011, include data 
on operations conducted during and outside of 
normal airfield operating hours (7 a.m. to 10 p.m.).   
 
 
 
 
 

M-01-D 

M-01-E 

M-01 
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Navy Response  
 
M-01-F 
 
As noted in Section 3.1.2.5, the noise environment at 
the NAS Key West airfield was modeled using 
NOISEMAP software suite. To produce the DNL  
contours, NOISEMAP utilizes a library of actual aircraft 
noise measurements, adjusted to local meteorological 
conditions, to produce noise contours based on an 
average annual day of operations. NOISEMAP 
represents the best noise modeling science available 
today for military airfields. NOISEMAP has been 
validated through extensive study (Lunburg 1991, 
Speakman 1989, Lee 1982, Seidman and Bennett 
1981, Rentz and Seidman 1980, Bishop et al. 1977, 
and Dundordale et al. 1976). NOISEMAP is used by 
DOD and other federal agencies to model noise 
exposure at and around military air stations for noise 
associated with aircraft flight operations, aircraft 
engine run-up activities, and on-ground testing. 
 

M-01-F 

M-01 
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Navy Response  
 
M-01-G 
 
Rotary-wing aircraft were not modeled for this noise 
study because their inclusion would have a negligible 
effect on the overall DNLs.  At airfields where the 
majority of operations are generated by fixed-wing jet 
engine aircraft, rotary wing aircraft do not typically 
generate enough acoustic energy to discernibly fect 
DNLs. In such cases, it is common practice to exclude 
rotary-wing aircraft from the airfield noise modeling. 
Evidence to support this assertion for the NAS Key 
West EIS is found by inspection of the data used in the 
Point of Interest analysis conducted for the 
representative receptor locations. Annual rotary-wing 
flight operations would total 2,030 under any 
alternative, (i.e., less than 5 percent of the total flight 
operations under any alternative).  As explained in the 
noise study available at the project website: 
www.keywesteis.com., rotary-wing aircraft would 
contribute less than 0.6 decibels (dB) to the overall 
DNL at the receptor locations. 
 
A direct comparison of rotary- and fixed-wing single-
event noise levels provides further support for this 
conclusion. The table below presents the Sound 
Exposure Levels (SELs) generated by 600 ft Above 
Ground Level (AGL) straight and level flyovers of the 
SH-60B helicopter and the four aforementioned fixed-
wing aircraft types.   

M-01-G 

M-01 
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M-01-G (Continued) 
 

The SELs are used to calculate the acoustic energy fraction of an SH-60B flyover compared to the fixed wing flyovers, and the number of SH-
60B flyovers required to equal the acoustic energy of the fixed-wing aircraft flyovers. As can be seen in the table, one FA-18E/F flyover 
acoustically equates to approximately 1,200 SH-60B flyovers for the given flight conditions. The maximum annual number of rotary wing 
aircraft operations under any EIS alternative would be 2,030 (Alternative 3). In this example, two FA-18E/F flyovers acoustically equate to a 
greater number of SH-60B flyovers than there are total annual rotary-wing operations under any EIS alternative. 
 

Comparison of a Rotary Wing and Fixed Wing 600 ft AGL Flyovers 

Metric 

600' AGL Flyover
1
 

SH-60B 
(140 kts) 

FA-18 E/F 
(140 kts, 
87% NC)

4
 

FA-18C/D 
(140 kts, 
87% NC)

4
 

F-35C 
(145 kts, 

50% ETR)
4,5

 

F-5E 
(180 kts, 

82% RPM)
4
 

SEL (dBA) 88 119 111 108 96 

SH-60B  Energy Fraction
2
 - 0.09% 0.51% 0.98% 18.35% 

Energy Equivalent Number of SH-60B Operations
3
 - 1163 198 102 5 

Notes:    SEL = Sound Exposure Level in A-weighted decibels (dB) 
SEL values based on modeled weather conditions of: 77.9° F, 68.1% relative humidity, and 30.02 in HG atmospheric pressure 
SEL values are for flights passing directly overhead at the given altitude 
ETR = Engine Thrust Request 
NC = Compressor Stage RPM 
1
 Based on flight conditions for the downwind leg of a 600ft AGL VFR Pattern (hypothetical for SH-60B) 

2
 Acoustic energy fraction of the SH-60B flyover compared to the fixed wing flyovers 

3
 Number of SH-60B flyovers that would produce an equivalent amount of acoustic energy to one of the fixed wing flyovers 

4
 Aircraft in 'dirty' configuration, i.e., gear and flaps down. 

5
 Based on F-35A noise data measured October 22, 2008 at Edwards Air Force Base 
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Navy Response 
 
M-01-H 
 
The Sound Exposure Level (SEL) for F-35A measured at 
Edwards Air Force Base on October 22, 2008 remains 
the best available data on SEL for all variants of the  
F-35. 
 
 
M-01-I 
 
Section 4.1.2.2 was modified to include additional 
aircraft and these data were appended to the Final 
NAS Key West Noise Study.  
 
 
M-01-J 
 
Table 4.1-3 and associated analysis in Section 4.1 were 
modified to include highest SEL values at 
representative receptors and Section E.5 of 
Appendix E was modified to include detailed backup 
data. 

M-01-H 

M-01-I 

M-01-J 

M-01 
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Navy Response  
 
M-01-K 
 
Section 3.1.2.5 was modified to include a statement 
similar to that provided in Section 2.4.3, indicating 
that a flight track is representative of the route an 
aircraft follows over the ground while conducting 
operations at the airfield. Flight tracks typically depict 
departure and arrival, touch and go, and FCLP patterns 
to demonstrate how the aircraft flies in relation to the 
airfield. Flight tracks provide safety, consistency, and 
control of air traffic around an airfield. Flight tracks 
are graphically represented as single lines, although 
flights vary due to aircraft performance, pilot 
technique, weather conditions, and air traffic control 
variables, such that the actual flight track is most 
accurately represented as a band, often half a mile to 
several miles wide. This is standard DOD-approved 
methodology for noise analysis and provides a 
reasonable and typical amount of variability in flight 
paths. 
 
M-01-L 
 
As noted in Section 3.1.2.5, Advanced Acoustic Model 
(AAM) has not yet been approved for use by the DOD. 
Trajectory Optimization and Noise Evaluator software 
is not appropriate for the analysis of environmental 
effects under NEPA. As noted in Sections 4.4 and 
7.3.1.2, the Navy remains dedicated to working with 
the community to minimize noise effects from airfield 
operations.   

M-01-K 

M-01-L 

M-01 
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Navy Response  
 
M-01-M 
 
Under Alternatives 2 and 3, FCLPs are a contingency 
operation that would only be conducted at NAS Key 
West when other primary locations are unavailable. As 
stated in Section 4.1.3, although a portion of FCLP 
training requires dark conditions, it is anticipated that 
these operations would be normally be completed 
within the normal operating hours of the airfield (prior 
to 10 p.m.). In the event of a carrier air wing 
detachment during the summer months when there is 
extended daylight, there is an increased potential for 
FCLP operations to occur past 10 p.m. Such operations 
would be limited to those in support of critical mission 
requirements and would be completed as early 
possible.  
 
M-01-N 
 
The Navy recognizes the importance of being good 
neighbors with local communities and makes every 
effort to balance noise abatement with the need to 
train Navy pilots. The Navy will continue to make 
every attempt to minimize its noise impacts to nearby 
communities through the continued use of designated 
flight paths, procedures, and noise abatement 
measures for military aircraft operating from NAS Key 
West.  These measures include restricting the manner 
in which aircraft climb, limiting late night flying to only 
mission essential activities, minimizing flights over 
heavily populated areas, and accepting input from the 
public to ensure these measures remain as effective as  

M-01-M 

M-01-N 

M-01 
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Navy Response  
 

M-01-N (Continued) 
 

practicable. As further detailed in the response below, 
Congress has not given the military services the 
authority to install soundproofing in homes and 
buildings that are not owned by the federal 
government. The management actions included in the 
impact analysis in Chapter 4 and summarized in 
Section 7.3 consist of existing best management 
practices and standard operating procedures that will 
continue to mitigate the proposed action. Section 
7.3.1.2 specifically outlines such management 
measures for noise such as the NAS Key West airfield 
course rules and noise abatement procedures. As also 
noted in Section 7.2, local governments could adopt 
the land use compatibility recommendations to 
ensure the impact on existing and future land use 
compatibility is minimized. 
 

M-01-O 
 

Congress has not given the military services the 
authority to install soundproofing in homes and 
buildings that are not owned by the federal 
government. However, the Navy has the authority to 
request funds for the purchase of real property and 
development rights as well as provide specific 
relocation assistance, payments, and services to 
eligible persons displaced as a result of a Navy 
acquisition project. In fact, the Navy has acquired 
approximately 900 acres of undeveloped tracts of land 
in the immediate vicinity just north, south, and east of 
the NAS Key West airfield (all south of U.S. Route 1). 

M-01-N 

M-01 

M-01-O 
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Navy Response  
 

M-01-O (Continued) 
 

These areas were identified in the NAS Key West 1977 
AICUZ Study as areas of significance for protection of 
airfield assets and the public.  
 

The Navy’s real property acquisition authorities are 
set forth under 42 U.S. Code 4601 et seq. and 
Secretary of the Navy Instruction (SECNAVINST) 
11011.47B; policies and procedures are provided in 
Naval Facilities Engineering Command Publication P-
73. In addition, authority under 10 U.S. Code Section 
2684a allows the Navy to partner with state and local 
governments or private conservation groups to cost 
share the acquisition of easements and other real 
property interests for encroachment.  
 

In accordance with today’s AICUZ guidelines (DOD 
Instruction 4165.57 and Office of the Chief of Naval 
Operations Instruction [OPNAVINST] 11010.36C), the 
acquisition of restrictive use easements or interests in 
land outside the clear zone, such as Accident Potential 
Zones (APZs) and noise zones, should only be pursued 
when state and local governments are unwilling or 
unable to enact land use controls to achieve land use 
compatibility in accordance with AICUZ guidelines and 
the operational integrity of the air installation is 
manifestly threatened. As noted in Section 7.3.4.2, the 
Navy would continue coordination with local elected 
officials, planners, and citizens in protecting the 
health, safety, and welfare of individuals living near 
the NAS Key West airfield while preserving the 
operational capability of the airfield.  

M-01 

M-01-O 
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Navy Response  
 
M-01-P 
 
Section 7.3.1.2 specifically outlines existing 
management measures for noise such as the NAS Key 
West airfield course rules and noise abatement 
procedures. Providing the details suggested in your 
comment is not relevant to making a reasoned choice 
among alternatives to meet the purpose and need for 
the proposed action and guidance provided in Chief of 
Naval Operations Instruction 5090.1C, Change 1 
Environmental Readiness Program Manual, Chapter 5 
which restricts the document only to pertinent facts 
and exclude material that is not directly applicable. 
 
M-01-Q 
 
The document referenced in your comment (Naval 
Facilities Engineering Command [NAVFAC] 
Washington 2005), provides a comprehensive 
overview of sound insulation techniques for 
homeowners and builders concerned with modifying 
an existing home or constructing a new one that 
incorporates sound insulation principles. It also 
provides guidance to planning, zoning, and building 
code officials who may want to incorporate zoning 
overlays and model building codes for residences near 
airports and military air installations. The document 
was not intended as Navy guidance and, accordingly, 
no associated adoption and/or implementation is 
proposed or anticipated. 
 

M-01-P 

M-01 

M-01-Q 
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Navy Response  
 
M-01-R 
 
Chapter 5 in both OPNAVINST 5090.1C and CH-1 
contains the requirements for compliance with NEPA 
and Executive Order 12114.  The fact that Chapter 5 
was revised in 5090.1C CH-1 does not affect the basic 
content requirements of EISs.  Under 5090.1C, all Navy 
environmental planning documents were required to 
identify and discuss mitigation measures, where 
appropriate, to reduce potential adverse 
environmental impacts to below a level of 
significance.  Under 5090.1C CH-1, the Navy 
endeavored to provide guidance as to how action 
proponents could make the identified mitigation 
measures more readily apparent and understandable 
to the public. Specifically, Section 5-1.9 of 5090.1C CH-
1, requires action proponents to include in their 
environmental planning documents a mitigation 
matrix or table. The mitigation measures may also be 
documented in a separate mitigation chapter, as with 
this EIS (Chapter 7). This EIS meets the requirements 
of OPNAVINST 5090.1C CH-1 and NEPA. Chapter 7 
summarizes the existing best management practices 
and standard operating procedures that that will 
continue to mitigate the proposed action.  

M-01-R 

M-01 
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Navy Response  
 
M-01-S 
 
These errors have been corrected and changes made 
to ensure consistency and simplify presentation of 
some data, as appropriate. 
 
 

M-01-T 
 
Section 3.1.1 was modified and Section E.5.3 was 
added to Appendix E to include additional data on 
noise complaints from 2008 to 2012. Prior to 2008, a 
different system was used for comment tracking. 
Sections 2.4.4 and 7.3.1.2 were modified to clarify 
how NAS Key West responds to noise complaints. 
 
 

M-01-U 
 
Due to their distinct differences, DOD typically 
analyzes range operations in terms of “events” and 
airfield operations in terms of “operations.” Although 
some training events that occur within the Key West 
Range Complex include detached aircraft operations 
originating at NAS Key West, Key West Range Complex 
training events are evaluated in the AFTT EIS/OEIS, 
which is a separate and distinct action from this EIS. 
The relationship between airfield operations at NAS 
Key West and range training events at the offshore 
range complex have independent utility and 
significance, as sorties associated with a range training 
event could originate from another airfield or an 
aircraft carrier.  

M-01-S 

M-01-T 

M-01-U 

M-01 
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Navy Response  
 
M-01-V 
 
The AFTT EIS/OEIS focuses on events that occur and 
may potentially occur within existing at-sea ranges, to 
include the Key West Range Complex. The AFTT 
EIS/OEIS does not include any activities occurring at 
Boca Chica Field, which are analyzed in this EIS. Since 
the Navy’s preferred alternative for this EIS is 
Alternative 2, any increase in training events in the 
Key West Range Complex that involve aircraft taking 
off or landing at Boca Chica Field, are captured in the 
discussion of aircraft operations in Chapter 2. Please 
note that the action alternatives described in the AFTT 
EIS/OEIS expand training and testing capabilities, but 
there is no direct correlation to NAS Key West aircraft 
operations. All training described in the AFTT EIS/OEIS 
and this EIS will continue to be performed in 
accordance with the Fleet Response Training Plan. The 
AFTT EIS/OEIS has analyzed alternatives that would 
address the largest potential use of the range. This will 
ensure all applicable permit coverage for whatever 
alternative is implemented from this EIS.  AFTT 
EIS/OEIS analysis efforts do not pre-select an 
alternative for this EIS, and a decision on this EIS is 
expected to be reached by the Navy prior to a decision 
on the AFTT EIS/OEIS. 
 
M-01-W 
 
The referenced statement is confirmed, the F-35B 
variant will operate conventionally while operating at 
NAS Key West. 

M-01W 

M-01 

M-01-V 
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Navy Response 
 
M-01-X 
 
Title 10 Section 5062 of the U.S. Code requires the 
Navy to be trained and equipped for prompt and 
sustained combat incident to operations at sea. To 
ensure Naval forces are ready for a variety of military 
operations, the Navy must train in a variety of realistic 
environments. The mission of the Key West Range 
Complex is to provide sustainable and modernized 
ocean operating areas, airspace, ranges, range 
infrastructure, training facilities, and resources to fully 
support Navy training requirements. The Key West 
Complex provides critical support for Navy operational 
readiness training, and is of particular importance 
because of its supporting infrastructure and 
unobstructed airspace with favorable weather. These 
unique conditions allow for all levels of training and 
the efficient use of resources. Therefore, even if 
detachment training currently conducted at NAS Key 
West was conducted at another airfield, detached 
units would continue to train at the Key West Range 
Complex. Due to the need to train, the transit time for 
detachments is high priority. Any additional 
infrastructure requirements would be secondary and 
were not considered necessary to eliminate the 
alternative from further consideration. 
 
 

M-01-X 

M-01 
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Navy Response 
 
M-01-Y 
 
Additional information on runway length planning 
criteria for various aircraft types has been added to 
Section 7.4. 
 
M-01-Z 
 
Clarification has been added to Section 7.4 noting that 
such an operational change is addressed in terms of a 
mitigation considered and not carried forward rather 
than in Chapter 2 because such an action would be 
inconsistent with the proposed action and associated 
purpose and need being evaluated in this EIS. Shifting 
operations from the primary runway would provide no 
gains with respect to the Navy’s ability to support and 
conduct aircraft training operations and capabilities, 
including support of the Fleet Response Training Plan 
and introduction of next generation aircraft at NAS 
Key West. Selection of which runway is to be used at 
any given time is primarily determined by the local 
winds due to safety and aircraft performance. Runway 
07 is used 58 percent of the time and Runway 25 is 
used 9 percent of the time, thus the alternate runways 
(Runway 03/21 and/or Runway 13/31) are already 
used 33 percent of the time (see Section 2.4.5). Based 
on the prevailing wind conditions favoring Runway 
07/25 (see Section 3.3.1), there is a limitation in the 
volume of operations that could be shifted to the 
alternate runways.   
 
 

M-01-Y 

M-01-Z 

M-01 
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Navy Response 
 
M-01-Z (Continued) 
 
As noted in Section 3.3.1, an increased safety margin 
for both takeoffs and landings is correlated with 
greater runway lengths. As noted in Section 3.4.6 and 
7.4, a 7,000 ft by 150 ft runway does not meet the 
airfield planning criteria for majority of the aircraft 
that operate at NAS Key West. Although many of the 
aircraft flown at NAS Key West are capable of landing 
on an aircraft carrier, airfield operations are 
performed under a different set of operating criteria 
than aircraft carrier operations. Standard airfield 
arrival, departure, and pattern operations require 
greater runway lengths. The FCLP training exercises 
that are conducted at NAS Key West are required 
flight training that immediately precedes (and 
qualifies) pilots for carrier-landing operations. These 
exercises train pilots for landing on aircraft carriers 
and are conducted on a runway that simulates an 
aircraft carrier deck. Landing aircraft on a carrier deck 
provides little margin for error. Carrier landings 
involve the use of arresting gear, which is 
operationally impractical for everyday training.  Air 
Stations are not built or equipped for that, aircraft 
service life does not allow for it, and pilot training 
does not allow it. Pilots are required to demonstrate 
mastery of the skills in carrier landings at an airfield 
prior to each period of carrier operations. 
 

M-01-Z 

M-01 



 NAS Key West Airfield Operations Final Environmental Impact Statement 

B-24  Appendix B Draft EIS Public Comments and Responses 
  July 2013 

 

Navy Response 
 
M-01-AA 
 
Clarification has been added to Section 7.4 noting that 
such an operational change is addressed in terms of a 
mitigation considered and not carried forward rather 
than in Chapter 2 because such an action would be 
inconsistent with the proposed action and associated 
purpose and need being evaluated in this EIS. Shifting 
operations from the primary runway would provide no 
gains with respect to the Navy’s ability to support and 
conduct aircraft training operations and capabilities, 
including support of the Fleet Response Training Plan 
and introduction of next generation aircraft at NAS 
Key West. Selection of which runway is to be used at 
any given time is primarily determined by the local 
winds due to safety and aircraft performance. Runway 
07 is used 58 percent of the time and Runway 25 is 
used 9 percent of the time, thus the alternate runways 
(Runway 03/21 and/or Runway 13/31) are already 
used 33 percent of the time (see Section 2.4.5). Based 
on the prevailing wind conditions favoring Runway 
07/25 (see Section 3.3.1), there is a limitation in the 
volume of operations that could be shifted to the 
alternate runways.  As noted in Section 3.3.1, an 
increased safety margin for both takeoffs and landings 
is correlated with greater runway lengths. As noted in 
Section 3.4.6 and 7.4, a 7,000 ft by 150 ft runway does 
not meet the airfield planning criteria for majority of 
the aircraft that operate at NAS Key West. Although 
many of the aircraft flown at NAS Key West are 
capable of landing on an aircraft carrier, airfield 
operations are performed under a different set of  

M-01-AA 

M-01 
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Navy Response 
 
M-01-AA (Continued) 
 
operating criteria than aircraft carrier operations. 
Standard airfield arrival, departure, and pattern 
operations require greater runway lengths. The FCLP 
training exercises that are conducted at NAS Key West 
are required flight training that immediately precedes 
(and qualifies) pilots for carrier-landing operations. 
These exercises train pilots for landing on aircraft 
carriers and are conducted on a runway that simulates 
an aircraft carrier deck. Landing aircraft on a carrier 
deck provides little margin for error. Carrier landings 
involve the use of arresting gear, which is 
operationally impractical for everyday training.  Air 
Stations are not built or equipped for that, aircraft 
service life does not allow for it, and pilot training 
does not allow it. Pilots are required to demonstrate 
mastery of the skills in carrier landings at an airfield 
prior to each period of carrier operations. 
 
 

M-01-AA 

M-01 



 NAS Key West Airfield Operations Final Environmental Impact Statement 

B-26  Appendix B Draft EIS Public Comments and Responses 
  July 2013 

 

Navy Response 
 
M-01-BB 
 
Agency coordination was conducted for the proposed 
action per NEPA requirements. Section 7.4 addresses 
a mitigation measure that was considered but 
eliminated and was never ripe for consultation with 
agencies. It is noted that during the scoping process 
for this EIS, agencies did express interest/regulatory 
concern associated with any runway extension. Many 
agency representatives were familiar with the 
environmental issues in the vicinity of the runway due 
to the Navy’s EIS for the Restoration of Clear Zones 
and Stormwater Drainage Systems at Boca Chica Field, 
which addressed environmental impacts and 
mitigations necessary to remove vegetation from 
adjacent runway areas to meet airfield clear zone 
requirements (see Section 1.3.2). In addition, there is 
a high level of regulatory interest in potential impacts 
to the Florida Keys National Marine Sanctuary. 
However, no formal agency coordination or 
consultation regarding runway extension occurred, as 
there was no formal proposal or concept for runway 
extension under consideration. The appropriate 
agencies have reviewed and commented on the 
proposed action and alternatives analyzed in this EIS.   
 
 

M-01-CC 
 
As noted in Section 4.1.2, 4.1.3, and 4.1.4, any 
acoustic night operations that occur after 10:00 p.m. 
would be in support of critical mission requirements 
and completed as early as possible. Should an  

M-01-BB 

M-01 

M-01-CC 
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Navy Response 
 
M-01-CC (Continued) 
 
unforeseen increase in operations require more than 
12 percent annual FCLP operations during acoustic 
night (between 10 pm and 7 am) under the Navy’s 
preferred alternative, Alternative 2, the Navy would 
conduct additional NEPA analysis as required in 
accordance with 32 CFR 775. Under Alternatives 2 or 
3, FCLPs are a contingency operation that would only 
be conducted at NAS Key West when primary 
locations around the United States are unavailable. 

M-01-CC 

M-01 
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Navy Response 
 
M-01-DD 
 
The Navy requires retention of both current run-up 
locations at NAS Key West for operational flexibility. 
Due to the configuration of the NAS Key West runways 
and taxiways, use of the H1 (located near the 
departure end of Runway 03) requires temporary 
runway closures, which is not practical under all 
airfield operating conditions thereby necessitating the 
option of the use of H2 (located near the departure 
end of Runway 31).  Any other location would require 
infrastructure buildup within sensitive habitat and 
wetland areas.   
 
M-01-EE 
 
As noted in Sections 4.7.2.2, 4.7.3.2, and 4.7.4.2, the 
Navy would continue to meet the obligations under 
EO 12898, Federal Actions to Address Environmental 
Justice in Minority Populations and Low-Income 
Populations, as NAS Key West airfield operations 
would continue to be conducted according to 
operational and safety requirements and wind 
conditions and controlled as practicable to reduce 
community noise exposure in accordance with the 
flight operational procedures, course rules, and noise 
abatement measures detailed in Sections 2.4.4 and 
7.2.1.2. 
 

A thorough analysis of the human health and 
environmental effects of the proposed action has 
been conducted (see Sections 4.1, 4.3, 4.7, and 5.0, 
among others). With respect to impacts on minority  

M-01-DD 

M-01-EE 

M-01 
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Navy Response 
 
M-01-EE (Continued) 
 
and low income populations, there are no appreciable 
differences between existing conditions and 
implementation of any of the alternatives (see Section 
4.7).  In all cases, about 35 percent of the estimated 
population within the greater than 65 DNL noise zone 
would be comprised of those categorized as minorities 
and about 10 percent of the estimated population 
within the greater than 65 DNL noise zone would be 
comprised of those categorized as low income. As 
noted in Section 4.1, under the existing condition and 
all alternatives, there would be no population at risk 
for hearing loss (i.e., within 80 DNL and greater noise 
zone).  As detailed in Section E.3.5 of Appendix E, the 
results of studies on non-auditory health effects 
conducted in the U.S., primarily concentrating on 
cardiovascular response to noise, have been 
contradictory. There is no scientific evidence that 
definitively correlates potential health effects to 
aircraft noise exposure levels below 75 dB DNL. 
Physiological effects in children exposed to aircraft 
noise and the potential for health effects have been 
the focus of limited investigation. Sections 3.7.2.2, 
4.7.2.2, 4.7.3.2, and 4.7.4.2 were modified to include 
additional analysis of the population under age 18 
within the study area an estimated within the 65 DNL 
and greater noise zone for all alternatives. As shown in 
Table 4.7-2, there is little difference between the 
estimated population under age 18 within the 65 DNL 
and greater noise zone under the existing condition 
and all alternatives. 
  

M-01 

M-01-EE 
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Navy Response 
 
M-01-EE (Continued) 
 
There are no schools within the 65 DNL and greater 
noise zone under the existing condition or any of the 
alternatives.  
 
M-01-FF 
 
Sections 3.4, 4.4.1, 4.4.2, 4.4.3, 5.3.1, and 5.4.5.3 have 
been updated to reflect the Monroe County 
Comprehensive Plan developments that occurred 
between the issuance of the DEIS and FEIS. 

M-01 

M-01-FF 

M-01-EE 
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Navy Response 
 
M-01-GG 
 
Section 3.4.7 has been changed as suggested.  
 
M-01-HH 
 
Section 3.6.1 has been modified to state that, 
although it is inconsistent with current AICUZ land use 
compatibility guidelines for a transmission line to be 
located with APZ I extensive coordination between the 
Navy, FAA, and KEYS occurred in the design and 
construction of the transmission line. Within the APZ, 
the height of the line and poles were lowered to meet 
FAA minimum height requirements. 
 
M-01-II 
 
Section 5.3.2 has been changed as suggested.  
 
M-01-JJ 
 
The text has been revised based on minutes of the 
Monroe County Board of County Commissioners held 
on September 21, 2012 in which Ordinance No. 032-
2012 was adopted. 

M-01-GG 

M-01-HH 

M-01-II 

M-01-JJ 

M-01 
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Navy Response 
 
M-01-KK 
 
Section 5.4.5.3 has been modified to clarify the 
potential cumulative impact related to the Safe 
Harbor proposal. In addition to estimating the 
acreage, population, and housing units within the 
65 DNL and greater noise zone, the noise analysis 
concluded that, compared to the existing conditions, 
average noise levels, single event noise, speech 
interference, and sleep disturbance would be 
imperceptible under Alternative 1 and imperceptible 
to slight under Alternatives 2 and 3, and that no 
population would be at risk for hearing loss.  
Table 4.1-5 in Section 4.1.2.2 provides a comparison of 
the single event noise exposure data for overflight 
events for the legacy and next generation aircraft, 
including the F-35.  The Navy variant of the F-35 (the 
F-35C) is estimated to produce noise levels that are 
similar to those of the aircraft it is replacing, the FA-
18C/D. In addition, as discussed in Section 4.1, any 
changes in average noise levels, single event noise, 
speech interference, or sleep disturbance would be 
imperceptible under Alternative 1 and imperceptible 
to slight under Alternatives 2 and 3, and no population 
would be at risk for hearing loss.  
 
M-01-LL 
 
Section 3.3.4 and 4.3.2.4, 4.3.3.4, and 4.3.4.4 have 
been modified to describe the Navy’s procedures for 
hurricane preparedness and how the community’s 
hurricane preparedness is not affected by the  

M-01 

M-01-KK 

M-01-LL 
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Navy Response 
 
M-01-LL (Continued)  
 
transient personnel that detach to NAS Key West for 
air operations training due to actions taken on 
scheduling in the event of tropical cyclone conditions 
and the use of Boca Chica Field as the primary means 
of transit of these personnel out of the area.  
 
M-01-MM 
 
Figure 3.11-2 does not identify critical habitat for 
federally listed species, but rather the figure depicts 
occurrence of threatened and/or endangered species 
near Boca Chica Field. Please note only the federally 
endangered Florida manatee, federally endangered 
Lower Keys marsh rabbit, and federally threatened 
loggerhead sea turtle are known or likely to occur near 
Boca Chica Field. As stated in Section 3.1.4, no critical 
habitat is located on or around Boca Chica Key for 
these three species. Moreover, as stated in Sections 
4.11.2.4, 4.11.3.4, and 4.11.4.4, "designated critical 
habitat for federally listed species does not occur 
within the area of potential biological resource 
effect..." Also note that consultation with the National 
Marine Fisheries Service and U.S. Fish and Wildlife 
Service has occurred in accordance with the 
Endangered Species Act (see Appendix D). 

M-01-MM 

M-01 

M-01-LL 
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Navy Response  
 
M-01-NN 
 
Section 4.11.3.3, 4.11.4.3, and Table 6.1-1 have been 
modified to note the increased potential for bird-
aircraft strikes with the potential for increased airfield 
operations under Alternatives 2 and 3. 
 
M-01-OO 
 
Please refer to Section 4.11. NAS Key West has an 
active and effective Bird/Wildlife Aircraft Strike Hazard 
(BASH) program in addition to a Bird Hazard Working 
Group. NAS Key West's Integrated Natural Resources 
Management Plan (INRMP) is updated every 5 years 
per regulations.  Regardless of alternative selected, 
NAS Key West would continue to manage migratory 
birds and BASH risk in accordance with the 
installation’s INRMP and BASH control program, as 
well as maintain a Bird Hazard Working Group. 
 
M-01-PP 
 
Concurrent with the release of the FEIS, the requested 
documents have been posted at the project website 
www.keywesteis.com. 

M-01-NN 

M-01-OO 

M-01-PP 

M-01 
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Navy Response 
 
M-02-A 
 
Sections ES.4.11, 4.11.2.4, 4.11.3.4, and 4.11.4.4 have 
been modified to note the Department’s support of 
the Navy’s “no effect” Endangered Species Act 
determinations for the silver rice rat and its 
designated habitat, roseate tern, green sea turtle, 
Hawksbill sea turtle, leatherback sea turtle, American 
crocodile, eastern indigo snake, Schaus swallowtail 
butterfly, Garber’s spurge, and Blodgett’s wild 
mercury. M-02-A 

M-02 
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Navy Response 
 
M-02-B 
 
Sections ES-4.11, 4.11.2.4, 4.11.3.4, and 4.11.4.4 have 
been revised to note the Department’s support of the 
Navy’s “may affect, not likely to adversely affect” 
Endangered Species Act determinations for the Lower 
Keys marsh rabbit, loggerhead sea turtle, and West 
Indian manatee.  
 
 
 
 

M-02-B 

M-02 
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Navy Response 
 
No substantive comments on this page. 
 
 

M-02 
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Navy Response 
 
No substantive comments on this page. 
 
 

M-03 
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Navy Response 
 
M-03-A 
 
The Navy recognizes the importance of being good 
neighbors with local communities and makes every 
effort to balance noise abatement with the need to 
train Navy pilots. The Navy will continue to make 
every attempt to minimize its noise impacts to nearby 
communities through the continued use of designated 
flight paths, procedures, and noise abatement 
measures for military aircraft operating from NAS Key 
West.  These measures include restricting the manner 
in which aircraft climb, limiting late night flying to only 
mission essential activities, minimizing flights over 
heavily populated areas, and accepting input from the 
public to ensure these measures remain as effective as 
practicable.  
 
Congress has not given the military services the 
authority to install soundproofing in homes and 
buildings that are not owned by the federal 
government. The management actions included in the 
impact analysis in Chapter 4 and summarized in 
Section 7.3 consist of existing best management 
practices and standard operating procedures that will 
continue to mitigate the proposed action. Section 
7.3.1.2 specifically outlines such management 
measures for noise such as the NAS Key West airfield 
course rules and noise abatement procedures. As also 
noted in Section 7.2, local governments could adopt 
the land use compatibility recommendations to 
ensure the impact on existing and future land use 
compatibility is minimized. 

M-03-A 

M-03 
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Navy Response 
 
M-03-A (Continued) 
 

The Navy’s real property acquisition authorities are 
set forth under 42 U.S. Code 4601 et seq. and 
Secretary of the Navy Instruction (SECNAVINST) 
11011.47B; policies and procedures are provided in 
Naval Facilities Engineering Command Publication P-
73. In addition, authority under 10 U.S. Code Section 
2684a allows the Navy to partner with state and local 
governments or private conservation groups to cost 
share the acquisition of easements and other real 
property interests to prevent encroachment (impacts 
to military training capabilities).  
 

In accordance with today’s AICUZ guidelines (DOD 
Instruction 4165.57 and Office of the Chief of Naval 
Operations Instruction [OPNAVINST] 11010.36C), the 
acquisition of restrictive use easements or interests in 
land outside the clear zone, such as APZs and noise 
zones, should only be pursued when state and local 
governments are unwilling or unable to enact land use 
controls to achieve land use compatibility in 
accordance with AICUZ guidelines and the operational 
integrity of the air installation is manifestly 
threatened. As noted in Section 7.3.4.2, the Navy’s 
coordination with local elected officials, planners, and 
citizens in protecting the health, safety, and welfare of 
individuals living near the NAS Key West airfield while 
preserving the operational capability of the airfield 
would continue.  
 
 
 

M-03-A 

M-03 
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Navy Response 
 
M-03-B 
 
The EIS team is unaware of any research which 
substantiates the claim of infants being up to 20 dB 
more sensitive to sound pressure levels than adults. 
The best available science on the comparison of sound 
pressure levels in the ears of adults and infants is 
contained in research conducted by Voss and 
Hermann (2005). Using over the ear headphones to 
generate sound, it was found that the difference 
between sound pressures generated in infant and 
adult ears is less than 3 dB at all frequencies. Likewise, 
the difference for exposure to a sound field exterior to 
the ear, such as aircraft noise, is expected to be less 
than 3 dB.  Differences of up to 15 dB were found for 
frequencies above 2 kilohertz only when using 
earphones inserted inside the ear canal. Placement of 
the sound source within the ear canal effectively 
changes its physical dimensions and resonant 
frequencies, especially in infants younger than two 
years of age. As such, the increased sensitivity of 
infants to intra-aural sound sources is not relatable to 
the differences associated with extra-aural sound 
sources. 
 
With regard to potential non-auditory noise effects on 
children’s health and development, much of the data 
is inconsistent and unsubstantiated, and suffers from 
confounding effects inherent in the published 
studies.  As a result, the Defense Noise Working Group 
finds that the current state of scientific knowledge 
cannot yet support inference of a causal or consistent 

M-03-B 

M-03 
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Navy Response 
 
M-03-B (Continued) 
 
relationship between military aircraft noise exposure 
and non-auditory health consequences for exposed 
residents (Defense Noise Working Group in 
preparation). 
 

M-03-B 

M-03 
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Navy Response 
 
M-04-A 
 
Thank you for your comment provided during the 
public review period for the NAS Key West Airfield 
Operations DEIS.  Public and agency involvement is an 
important part of the NEPA process.  You can be 
assured that your comments have become part of the 
record and contributed to the decision-making 
process. 
 
M-04-B 
 
Section 4.12.2.3 has been revised to clarify that all 
asbestos containing material would be removed and 
disposed of in accordance with Florida Administrative 
Code (FAC) 62-257.301(1) in addition to 40 CFR 61.40-
157 and established NAS Key West procedures. 
 
M-04-C 
 
Section 6.1 and Appendix I have been modified to 
indicate Florida Department of Environmental 
Protection’s determination that the proposed federal 
activities in the EIS are consistent with the Florida 
Coastal Management Program and the Navy’s 
commitment to continued adherence to Florida 
Coastal Management Program federally enforceable 
policies.  Section 4.12.2.3 and Appendix I have been 
modified to note that the Navy will comply with 
Florida asbestos program requirements to include FAC 
62-257.301(1) as well as 40 CFR 61.40-157, and 
established NAS Key West procedures. 

M-04-A 

M-04-B 

M-04-C 

M-04 
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Navy Response 
 
See Response M-04C (on previous page). 
 

M-04-C 

M-04 
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Navy Response 
 
These comments were reiterated in your cover letter 
and, therefore, are addressed in Responses M-04-A, 
M-04-B, and M-04-C. 
 

M-04 
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Navy Response 
 
M-04-E 
 
Thank you for your comment provided during the 
public review period for the NAS Key West Airfield 
Operations DEIS.  Public and agency involvement is an 
important part of the NEPA process.  You can be 
assured that your comments have become part of the 
record and contributed to the decision-making 
process. 
 

M-04-E 

M-04 
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Navy Response 
 
No substantive comments on this page. 
 
 

M-05 
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Navy Response 
 
M-05-A 
 
Section 6.1 and Appendix I have been modified to 
indicate Florida Department of Environmental 
Protection’s determination that the proposed federal 
activities in the EIS are consistent with the Florida 
Coastal Management Program and the Navy’s 
commitment to continued adherence to Florida 
Coastal Management Program federally enforceable 
policies.  Section 4.12.2.3 and Appendix I have been 
modified to note that the Navy will comply with 
Florida asbestos program requirements to include FAC 
62-257.301(1) as well as 40 CFR 61.40-157, and 
established NAS Key West procedures. 
 
M-05-B 
 
The Navy recognizes the importance of the Military 
Installation Area of Influence as a land use planning 
tool and will continue to work closely with Monroe 
County in issues associated with Military Installation 
Area of Influence under the Navy’s preferred 
alternative, Alternative 2. 
 

M-05-A 

M-05-B 

M-05 
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Navy Response 
 
PM-01-A 
 
Thank you for your comment during the public review 
period for the NAS Key West Airfield Operations DEIS.  
Public and agency involvement is an important part of 
the NEPA process.  You can be assured that your 
comments have become part of the record and 
contributed to the decision-making process. 

PM-01-A 

PM-01 

                                    



NAS Key West Airfield Operations Final Environmental Impact Statement  

Appendix B Draft EIS Public Comments and Responses  B-53 
July 2013 

 

Navy Response 
 

PM-01-B 
 

The Navy has conducted a thorough and unbiased 
analysis on all alternatives presented in this EIS and a 
decision will be made that takes into account all 
resources analyzed herein. In addition, the Navy and 
NAS Key West work closely with the local community 
to ensure that all concerns are taken into account 
during decision making processes. 
 

PM-01-C 
 

Clarification has been added to Section 7.4 noting that 
such an operational change is addressed in terms of a 
mitigation considered and not carried forward rather 
than in Chapter 2 because such an action would be 
inconsistent with the proposed action and associated 
purpose and need being evaluated in this EIS. Shifting 
operations from the primary runway would provide no 
gains with respect to the Navy’s ability to support and 
conduct aircraft training operations and capabilities, 
including support of the Fleet Response Training Plan 
and introduction of next generation aircraft at NAS 
Key West. Selection of which runway is to be used at 
any given time is primarily determined by the local 
winds due to safety and aircraft performance. Runway 
07 is used 58 percent of the time and Runway 25 is 
used 9 percent of the time, thus the alternate runways 
(Runway 03/21 and/or Runway 13/31) are already 
used 33 percent of the time (see Section 2.4.5). Based 
on the prevailing wind conditions favoring Runway 
07/25 (see Section 3.3.1), there is a limitation in the 
volume of operations that could be shifted to the 
alternate runways.   

PM-01-B 

PM-01-C 

PM-01 
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Navy Response  
 
No substantive comments on this page. 

PM-02 
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Navy Response 
 
PM-02-A 
 
Thank you for your comment provided during the 
public review period for the NAS Key West Airfield 
Operations DEIS.  Public and agency involvement is an 
important part of the NEPA process.  You can be 
assured that your comments have become part of the 
record and contributed to the decision-making 
process. 
 
PM-02-B 
 
The Navy recognizes the importance of being good 
neighbors with local communities and makes every 
effort to balance noise abatement with the need to 
train Navy pilots. The Navy will continue to make 
every attempt to minimize its noise impacts to nearby 
communities through the continued use of designated 
flight paths, procedures, and noise abatement 
measures for military aircraft operating from NAS Key 
West.  These measures include restricting the manner 
in which aircraft climb, limiting late night flying to only 
mission essential activities, minimizing flights over 
heavily populated areas, and accepting input from the 
public to ensure these measures remain as effective as 
practicable.  Section 4.1.2.2 provides a comparison of 
the single event noise exposure data for overflight 
events for the legacy and next generation aircraft, 
including the F-35.  The Navy variant of the F-35 (the 
F-35C) is estimated to produce noise levels that are 
similar to those of the aircraft it is replacing, the FA-
18C/D. In addition, as discussed in Section 4.1, any  

PM-02 

PM-02-A 

PM-02-B 
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Navy Response 
 
PM-02-B (Continued) 
 
changes in average noise levels, single event noise, 
speech interference, or sleep disturbance would be 
imperceptible under Alternative 1 and imperceptible 
to slight under Alternatives 2 and 3, and no population 
would be at risk for hearing loss.  
 
PM-02-C 
 
Clarification has been added to Section 7.4 noting that 
such an operational change is addressed in terms of a 
mitigation considered and not carried forward rather 
than in Chapter 2 because such an action would be 
inconsistent with the proposed action and associated 
purpose and need being evaluated in this EIS. Shifting 
operations from the primary runway would provide no 
gains with respect to the Navy’s ability to support and 
conduct aircraft training operations and capabilities, 
including support of the Fleet Response Training Plan 
and introduction of next generation aircraft at NAS 
Key West. Selection of which runway is to be used at 
any given time is primarily determined by the local 
winds due to safety and aircraft performance. Runway 
07 is used 58 percent of the time and Runway 25 is 
used 9 percent of the time, thus the alternate runways 
(Runway 03/21 and/or Runway 13/31) are already 
used 33 percent of the time (see Section 2.4.5). Based 
on the prevailing wind conditions favoring Runway 
07/25 (see Section 3.3.1), there is a limitation in the 
volume of operations that could be shifted to the 
alternate runways.   

 PM-02 

PM-02-C 

PM-02-B 
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Navy Response 
 
PM-03-A 
 
Concurrent with the release of the FEIS, the requested 
documents have been posted at the project website 
www.keywesteis.com. 

PM-03-A 

PM-03 
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Navy Response 
 
PM-04-A 
 
The Navy has also prepared a Draft Atlantic Fleet 
Training and Testing (AFTT) Environmental Impact 
Statement/Overseas Environmental Impact Statement 
(EIS/OEIS), which is a separate effort from the NAS Key 
West Airfield Operations EIS. The Draft AFTT EIS/OEIS 
evaluates the potential environmental effects 
associated with military readiness training and 
research, development, test and evaluation activities 
(“training and testing”) conducted within existing 
range complexes, operating areas and testing ranges. 
The AFTT study area encompasses the East Coast of 
the United States, the Gulf of Mexico, and select Navy 
pierside locations, port transit channels and the lower 
Chesapeake Bay. For more information on the AFTT 
EIS/OEIS please visit the project website: 
www.AFTTEIS.com.  

PM-04 

                                    

PM-04-A 
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Navy Response  
 
PM-04-B 
 
Thank you for your comment provided during the 
public review period for the NAS Key West Airfield 
Operations DEIS.  Public and agency involvement is an 
important part of the NEPA process.  You can be 
assured that your comments have become part of the 
record and contributed to the decision-making 
process. 
 

PM-04 

PM-04-A 

PM-04-B 
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Navy Response 
 
PM-05-A 
 
Your continued interest, support, and historical 
accounts of the Navy’s activities in the Key West 
vicinity have provided input into this EIS process.  Your 
comments have become part of the record and 
contributed to the decision-making process. 
 

PM-05-A 

PM-05 
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PM-05 

PM-05-A 

PM-05 
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PM-05 
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PM-05 
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Navy Response 
 
No substantive comments on this page. 

PM-06 
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Navy Response 
 
PM-06-A 
 
Your support for Alternative 3 is noted and has 
become part of the record. 
 
 
PM-06-B 
 
Section 4.1 assesses the potential noise impacts of 
Alternatives 1, 2, and 3 in detail.  
 
 
PM-06-C 
 
Thank you for your comment provided during the 
public review period for the NAS Key West Airfield 
Operations DEIS.  Public and agency involvement is an 
important part of the NEPA process.  You can be 
assured that your comments have become part of the 
record and contributed to the decision-making 
process. 
 

PM-06-A 

PM-06-B 

PM-06-C 

PM-06 
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Navy Response 
 
No substantive comments on this page.  
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Name: Anonymous 
Comment: I ask that all future jet traffic turn out over the Atlantic 
Ocean as soon after take off as possible. At present they fly almost 
straight up US 1 and directly over hundreds of homes all the way up 
to Sugarloaf Key. The noise on take off by a F-18 makes talking 
inside our homes impossible! We have people on chemotherapy, 
people who work nights,etc. The jets wait till they are directly 
overhead and then turn. We live almost 8 miles away! A little 
courtesy please 
City: Key West 
Date Received: 7/7/2012 12:02:52 AM EDT 
 

Navy Response 
 
W-01-A 
 
Aircraft operating out of NAS Key West normally turn 
to fly over the ocean as soon as safely possible. At 
times when there is inbound traffic to Key West 
International Airport, the turn is delayed in order to 
maintain safe separation from that civilian air traffic. 
In the vicinity of Sugarloaf Key, airspace is also 
constrained by Restricted Area R-2916  
(see Figure 2.3-1), an area of 4 statute miles in 
diameter, protected up to 14,000 feet mean sea level 
that aircraft must avoid as it contains a tethered 
aerostat balloon flown at various altitudes and times.  

 
Name: arleen knight 
Comment: We have written letters to the base commander of the 
Key West NAS and spoken in person to the director of flight 
operations regarding the flight path of the F-18s after take off. They 
fly straight up the Keys over hundreds of homes before they finally 
turn over the ocean. The noise is extremely loud. We live miles(6-8) 
away and cannot use our phones inside our homes. Their attitude 
has been very rude and unresponsive. The jets are needed-the 
people who fly them are not! 
City: Key West  
Date Received: 7/7/2012 12:17:49 AM EDT 
 
 
 
 
 
 
 

W-02-A 
 
The Navy recognizes the importance of being good 
neighbors with local communities and makes every 
effort to balance noise abatement with the need to 
train Navy pilots. The Navy will continue to make 
every attempt to minimize its noise impacts to nearby 
communities through the continued use of designated 
flight paths, procedures, and noise abatement 
measures for military aircraft operating from NAS Key 
West.  These measures include restricting the manner 
in which aircraft climb, limiting late night flying to only 
mission essential activities, minimizing flights over 
heavily populated areas, and accepting input from the 
public to ensure these measures remain as effective as 
practicable.  
 
Aircraft operating out of NAS Key West normally turn 
to fly over the ocean as soon as safely possible. At  

W-01-A 

W-01 

W-02-A 

W-02 
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Name: arleen knight 
Comment: We have written letters to the base commander of the 
Key West NAS and spoken in person to the director of flight 
operations regarding the flight path of the F-18s after take off. They 
fly straight up the Keys over hundreds of homes before they finally 
turn over the ocean. The noise is extremely loud. We live miles(6-8) 
away and cannot use our phones inside our homes. Their attitude 
has been very rude and unresponsive. The jets are needed-the 
people who fly them are not! 
City: Key West  
Date Received: 7/7/2012 12:17:49 AM EDT 
 

Navy Response 
 
W-02-A (Continued) 
 
times when there is inbound traffic to Key West 
International Airport, the turn is delayed in order to 
maintain safe separation from that civilian air traffic. 
In the vicinity of Sugarloaf Key, airspace is also 
constrained by Restricted Area R-2916  
(see Figure 2.3-1), an area of 4 statute miles in 
diameter, protected up to 14,000 feet mean sea level 
that aircraft must avoid as it contains a tethered 
aerostat balloon flown at various altitudes and times. 
 
NAS Key West takes all noise concerns seriously. Noise 
complaints are logged and reviewed by NAS Key West 
Air Operations, and (when appropriate) the 
responsible flight squadron is notified and any 
deviations from standard procedures are identified. If 
necessary, Air Operations personnel may contact the 
individual who complained and provide follow up 
information and explanation.  
 

W-02-A 

W-02 
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Name: John Walsh 
Comment: As long as the Navy isn't doing a lot of night training 
after midnight, we should be encouraging the Navy to increase their 
presence in our community. 
City: Key West 
Date Received: 7/25/2012 9:29:39 AM EDT 
 

Navy Response 
 
W-03-A 
 
As noted in Section 4.1 for all alternatives, any 
operations that occur after 10:00 p.m. would be in 
support of critical mission requirements and 
completed as early as possible. Thank you for your 
comment provided during the public review period for 
the NAS Key West Airfield Operations DEIS.  Public and 
agency involvement is an important part of the NEPA 
process.  You can be assured that your comments 
have become part of the record and contributed to 
the decision-making process. 
 

 
Name: Anonymous 
Comment: Wy do people buy, or build next to the runway; and then 
complain about the noise?  The US Navy has been here longer than 
the last five generations of Conchs and newcomers.Just be thankful 
that the flag on the planes is that of the USA. Also consider the 
impact if the Navy were to completely withdraw from Key West. 
City: Cudjoe Key 
Date Received: 8/1/2012 3:01:14 AM EDT 
 

W-04-A 
 
Thank you for your comment provided during the 
public review period for the NAS Key West Airfield 
Operations DEIS.  Public and agency involvement is an 
important part of the NEPA process.  You can be 
assured that your comments have become part of the 
record and contributed to the decision-making 
process. 
 

W-03-A 

W-04-A 

W-03 

W-04 
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Name: Joseph Stone 
Comment: First I think the jets operating there now are too noisey 
for the area, but the few of the new ones I've heard are intolerable. 
This being said, I know my opinion will not change much. But I 
would like to make a suggestion. The jets operating out of the base 
now return to the station at full speed and make a large circle over 
the area, (every time). The noise, pollution and fuel use when 
approaching the field could probably be cut by at least half if they 
spaced their landing at a distance, commercial jets do it hundreds of 
times a day. I'm sure there will be some kind reason that this is 
necessary (I was in the military). I still think it would be a great 
improvement. 6TCVX 
Date Received: 8/2/2012 3:38:49 PM EDT 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Navy Response  
 
W-05-A 
 
The Navy recognizes the importance of being good 
neighbors with local communities and makes every 
effort to balance noise abatement with the need to 
train Navy pilots. The Navy will continue to make 
every attempt to minimize its noise impacts to nearby 
communities through the continued use of designated 
flight paths, procedures, and noise abatement 
measures for military aircraft operating from NAS Key 
West.  These measures include restricting the manner 
in which aircraft climb, limiting late night flying to only 
mission essential activities, minimizing flights over 
heavily populated areas, and accepting input from the 
public to ensure these measures remain as effective as 
practicable.  
 
Section 4.1.2.2 provides a comparison of the single 
event noise exposure data for overflight events for the 
legacy and next generation aircraft, including the F-35.  
The Navy variant of the F-35 (the F-35C) is estimated 
to produce noise levels that are similar to those of the 
aircraft it is replacing, the FA-18C/D. In addition, as 
discussed in Section 4.1, any changes in average noise 
levels, single event noise, speech interference, or 
sleep disturbance would be imperceptible under 
Alternative 1 and imperceptible to slight under 
Alternatives 2 and 3, and no population would be at 
risk for hearing loss.  
 
As noted in Section 2.4.3, approximately 15 percent of 
arrivals are straight-in arrivals and 85 percent of  

W-05-A 

W-05 
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Name: Joseph Stone 
Comment: First I think the jets operating there now are too noisey 
for the area, but the few of the new ones I've heard are intolerable. 
This being said, I know my opinion will not change much. But I 
would like to make a suggestion. The jets operating out of the base 
now return to the station at full speed and make a large circle over 
the area, (every time). The noise, pollution and fuel use when 
approaching the field could probably be cut by at least half if they 
spaced their landing at a distance, commercial jets do it hundreds of 
times a day. I'm sure there will be some kind reason that this is 
necessary (I was in the military). I still think it would be a great 
improvement. 6TCVX 
Date Received: 8/2/2012 3:38:49 PM EDT 
 
 
 
  

Navy Response  
 
W-05-A (Continued) 
 
overhead arrivals). Straight-in arrivals require spacing 
by external agencies with radar control.  Overhead 
arrivals were originally used to allow pilots to take 
their own safe (and minimum) separation.  Minimum 
separation is a key skill in tactical aviation.  During a 
recovery at the ship, pilots are graded (partially) on 
the separation from the aircraft in front of them to 
hone skills on recovering aircraft quickly when 
required. Another factor is that tactical jets conduct 
missions in multi-aircraft flights.  When recovering in a 
2-, 3-, or 4-ship formation, sufficient separation 
between members of the same flight is much more 
difficult during a straight-in approach.   
 
Overhead arrivals are more efficient on fuel and 
generate less emissions, as sequencing into a straight-
in arrival requires slowing to a much less efficient 
speed earlier and maintaining a configuration with 
drag (created with landing gear, flaps, etc.) for a 
longer period of time. In jets, flying at those slower 
speeds requires greater fuel consumption and 
generates greater emissions.    

W-05-A 

W-05 
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Name: Anonymous 
Comment: I live on Big Coppitt Key 
City: Key West 
Date Received: 8/3/2012 11:26:44 AM EDT 
 

Navy Response 
 
No substantive comment was submitted.  

 
Name: Charlotte Annyce Brauch 
Comment: We are in the final stage of remodeling our home on Big 
Coppitt Key. Up to this point all work was contained inside the 
house. The final stage is for a wood patio attached to the back of 
our house. It is less than 18 inches above the ground and even after 
the county has signed off on the permit it is pending and having to 
go to Tallahassa for approval; which can take 90 days more. This is 
all because of NAS Environmental Impact Statement. Apparentyl the 
state does not understand that a wooden deck less than 18 inches 
will not interfer with your proprosed flight patterns. Does not sense 
that they are concerned about a deck that is attached to my house 
which is certainly more than 18 inches high. I think all of this 
approval on the states part is moving so slow because they don't 
have any idea what's required of them. If any help could be shared 
with the state permitting office if would be of great help. I work for 
the NASKW at Boca Chica and see this as a good opportunity for the 
base. Just wish the other entities involved would educate 
themselves.ThanksCharlotte Annyce Brauch 
City: Key West 
Date Received: 8/3/2012 12:32:51 PM EDT 
 

Navy Response 
 
W-07-A 
 
This EIS has no bearing on the permitting 
requirements noted in your comment.  
 
W-07-B 
 
Thank you for your comment provided during the 
public review period for the NAS Key West Airfield 
Operations DEIS.  Public and agency involvement is an 
important part of the NEPA process.  You can be 
assured that your comments have become part of the 
record and contributed to the decision-making 
process. 
 

  

W-07-A 

W-07-B 

W-06 

W-07 
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Name: Daniel Simpson 
Comment: This report is full of inaccuracies and bad measurements. 
The number of flights flown are greatly exaggerated, for instance 
there were no flights at all after Wilma. And if there were as many 
touch and goes over my house as listed, I would be insane. The 
sound measurements and models are a joke. The F35 has been run 
out of every other community for a reason, it's louder, much 
louder. And refusing to use the other "too short" runway is 
ridiculous, these are aircraft that land on carriers, right? This 
document just proves that you can't trust environmental impact 
studies that are done "in-house". The study should be scrapped and 
done by an outside agency. 
City: Key West 
Date Received: 8/3/2012 6:44:52 PM EDT 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Navy Response 
 
W-08-A 
 
As detailed in Section 2.4.1, annual airfield operations 
are based on a 10-year average and events and factors 
influence operations over this time period have 
included six hurricane events. The number of airfield 
operations by aircraft type listed in Table 2.8-1 
includes all types of airfield operations, of which 
touch-and-goes represent one type of pattern airfield 
operation discussed in Section 2.4.3. The specific 
number of operations by type of airfield operation for 
fixed-wing aircraft used in the noise modeling analysis 
is provided in Table 4-2 in the noise technical study 
available at the project website, 
www.keywesteis.com. A 10 year average was utilized 
to determine the annual number of flight operations 
and detailed examination of 2009 and 2010 flight 
operations, validated through 2011, was conducted to 
determine the specific details and nature of those 
annual flight operations. 
 
W-08-B 
 
Section 4.1.2.2 provides a comparison of the single 
event noise exposure data for overflight events for the 
legacy and next generation aircraft, including the F-35.  
The Navy variant of the F-35 (the F-35C) is estimated 
to produce noise levels that are similar to those of the 
aircraft it is replacing, the FA-18C/D. In addition, as 
discussed in Section 4.1, any changes in average noise 
levels, single event noise, speech interference, or 
sleep disturbance would be imperceptible under Navy 

W-08-A 

W-08-B 

W-08 
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NAS Key West Airfield Operations Final Environmental Impact Statement  

Appendix B Draft EIS Public Comments and Responses  B-75 
July 2013 

 
Name: Daniel Simpson 
Comment: This report is full of inaccuracies and bad measurements. 
The number of flights flown are greatly exaggerated, for instance 
there were no flights at all after Wilma. And if there were as many 
touch and goes over my house as listed, I would be insane. The 
sound measurements and models are a joke. The F35 has been run 
out of every other community for a reason, it's louder, much 
louder. And refusing to use the other "too short" runway is 
ridiculous, these are aircraft that land on carriers, right? This 
document just proves that you can't trust environmental impact 
studies that are done "in-house". The study should be scrapped and 
done by an outside agency. 
City: Key West 
Date Received: 8/3/2012 6:44:52 PM EDT 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Response 
 
W-08-B (Continued) 
 
Alternative 1 and imperceptible to slight under 
Alternatives 2 and 3, and no population would be at 
risk for hearing loss.  
 
W-08-C 
 
Clarification has been added to Section 7.4 noting that 
such an operational change is addressed in terms of a 
mitigation considered and not carried forward rather 
than in Chapter 2 because such an action would be 
inconsistent with the proposed action and associated 
purpose and need being evaluated in this EIS. Shifting 
operations from the primary runway would provide no 
gains with respect to the Navy’s ability to support and 
conduct aircraft training operations and capabilities, 
including support of the Fleet Response Training Plan 
and introduction of next generation aircraft at NAS 
Key West. Selection of which runway is to be used at 
any given time is primarily determined by the local 
winds due to safety and aircraft performance. Runway 
07 is used 58 percent of the time and Runway 25 is 
used 9 percent of the time, thus the alternate runways 
(Runway 03/21 and/or Runway 13/31) are already 
used 33 percent of the time (see Section 2.4.5). Based 
on the prevailing wind conditions favoring Runway 
07/25 (see Section 3.3.1), there is a limitation in the 
volume of operations that could be shifted to the 
alternate runways.   
 

W-08-B 

W-08 

W-08-C 
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Name: John Jones 
Comment: I believe that the current level of noise pollution and 
environmental impact is already unacceptable. I have been a 
resident of KW since I was stationed at NAS in the 70's. (RVAH-3) The 
only time that the Navy was receptive to any imput from the City or 
County, was during the BRAC hearings. If we could have foreseen the 
meaness and arrogance of the future, by now we would have 
doubled our land mass plus possess an International Jet-port. No to 
the 35's ! 
City: Key West 
Date Received: 8/4/2012 3:53:42 PM EDT 

Navy Response 
 
W-09-A 
 
Thank you for your comment provided during the 
public review period for the NAS Key West Airfield 
Operations DEIS.  Public and agency involvement is an 
important part of the NEPA process.  You can be 
assured that your comments have become part of the 
record and contributed to the decision-making 
process. 
 

 
Name: Bert Lee 
Comment: Sadly, the Navy does not have a good track record as 
regards the environment, and I do not trust them to police 
themselves properly. I wish I had more faith in my military and their 
honesty, but the turn around of ex- Admiral Hyman Rickover was an 
eye opening event for many of us. We trusted that he was informed 
properly about the environmental safety of the nuclear navy, and in 
the end he said, fundamentally, that the lies and cover- ups were 
constant and unforgivable. Let outside forces prepare this report, 
and hold the Navy strictly responsible. Thank you. 
City: Key West 
Date Received: 8/4/2012 3:56:43 PM EDT 
 

W-10-A 
 
Consistent with 40 CFR 1507.2, all federal agencies, 
including the Navy, are required to develop their own 
capacity within a NEPA program in order to develop 
analyses and documents (or review those prepared by 
others) to ensure informed decisionmaking. The U.S. 
Fleet Forces Command in Norfolk, Virginia, is leading 
the EIS effort in conjunction with NAS Key West.   

 
Name: robert oneal 
Comment: I am very interested and concerned 
about this issue. thank you. 
City: key west 
Date Received: 8/4/2012 4:01:44 PM EDT 
 

W-11-A 
 
Thank you for your comment provided during the 
public review period for the NAS Key West Airfield 
Operations DEIS.  Public and agency involvement is an 
important part of the NEPA process.  You can be 
assured that your comments have become part of the 
record and contributed to the decision-making 
process. 

W-10-A 

W-11-A 

W-10 

W-11 

W-09-A 

W-09 
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Name: Anonymous 
Comment: I am concerned about the noise levels that will be 
generated with the addition of more jets and the newer jets 
proposed. the US National Institute on Deafness as stated that 
prolonged exposure to loud noise will create noise induced hearing 
loss. The symptons of NIHL develop gradually over time and are not 
reversible. Any sound above 85 db can cause hearing loss. You know 
you are hearing a sound over this level is you have to raise your 
voice to be heard by someone else.I am a resident of south Stock 
Island, my home was not in the flight path or ACUIZ when I 
purchased it. Our community has meet with Navy representatives 
several times to discuss this issue. If the jets fly a few degrees south 
of our community they will be over water.( We are in the return 
path ) I have suggested that flights fly over water, use alternate 
paths and that a new runway with a different angle be considered. I 
was told that was impossible. Now I see that a new runway is in the 
plans.Communications with Navy representatives has not done a 
thing to address any of our concerns. At worst we were treated like 
ignorant children and at best with polite, nothing we can do about 
it mam.It's all ready stressful to be in this kind of noise and any 
increase is an intolerable consideration. The World Health 
Organization states that persistent noise has been linked with 
increased stress levels, headaches,aggressive behaviour, lack of 
sleep, heart dieases and high blood pressure.Because of the risk of 
significiant impact on the health of residents I do not think it is 
appropriate to fly over our community at all, and certainly not to 
increase the number of flights or the newer and louder jets.There is 
also the question of how the Navy is measuring noise levels and 
they are not taking into consideration the lower frequencies which 
are so detrimental to health and well being.thank you 
City: Key West 
Date Received: 8/7/2012 3:43:02 PM EDT 
 

Navy Response 
 
W-12-A 
 
As stated in Section 3.1, under all alternatives, there 
would continue to be no population at risk for long-
term hearing loss as no population occurs within the 
80 DNL and greater noise zone. Further information 
on the potential noise impacts associated with 
implementation of the alternatives is detailed in 
Section 4.1. Specific information on noise-induced 
hearing impairment can be found in Appendix E, 
Section E.3.4.   
 
W-12-B 
 
There is no element of the proposed action or 
alternatives that adds a runway or changes runway 
orientation. As stated in Section 7.4, the Navy 
considered, but did not carry forward, several 
mitigation measures involving runway selection and 
lengthening. All of the options presented in Section 
7.4 are inconsistent with the proposed action and 
associated purpose and need being evaluated in this 
EIS. Prevailing wind conditions are the main driver for 
runway selection at NAS Key West and any change in 
runway configuration would have a minimal impact on 
runway utilization. As shown in Figures 2.3-3, 2.3-4, 
and 2.3-5 in Section 2.4.3, the airfield approach and 
departure flight tracks are aligned to overfly the ocean 
to the maximum extent safely possible.  
 
 
 

W-12-A 

W-12 

W-12-B 
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Name: Anonymous 
Comment: I am concerned about the noise levels that will be 
generated with the addition of more jets and the newer jets 
proposed. the US National Institute on Deafness as stated that 
prolonged exposure to loud noise will create noise induced hearing 
loss. The symptons of NIHL develop gradually over time and are not 
reversible. Any sound above 85 db can cause hearing loss. You know 
you are hearing a sound over this level is you have to raise your 
voice to be heard by someone else.I am a resident of south Stock 
Island, my home was not in the flight path or ACUIZ when I 
purchased it. Our community has meet with Navy representatives 
several times to discuss this issue. If the jets fly a few degrees south 
of our community they will be over water.( We are in the return 
path ) I have suggested that flights fly over water, use alternate 
paths and that a new runway with a different angle be considered. I 
was told that was impossible. Now I see that a new runway is in the 
plans.Communications with Navy representatives has not done a 
thing to address any of our concerns. At worst we were treated like 
ignorant children and at best with polite, nothing we can do about 
it mam.It's all ready stressful to be in this kind of noise and any 
increase is an intolerable consideration. The World Health 
Organization states that persistent noise has been linked with 
increased stress levels, headaches,aggressive behaviour, lack of 
sleep, heart dieases and high blood pressure.Because of the risk of 
significiant impact on the health of residents I do not think it is 
appropriate to fly over our community at all, and certainly not to 
increase the number of flights or the newer and louder jets.There is 
also the question of how the Navy is measuring noise levels and 
they are not taking into consideration the lower frequencies which 
are so detrimental to health and well being.thank you 
City: Key West 
Date Received: 8/7/2012 3:43:02 PM EDT 
 

Navy Response 
 
W-12-C 
 
Noise effects on health are described in Appendix E, 
including discussion of World Health Organization 
findings in Section E.3.5. The noise analysis was 
conducted using DOD-approved best methods.  
 
W-12-D 
 
In June 2001, the Federal Interagency Committee on 
Aviation Noise (FICAN) met with two members of a 
low-frequency noise expert panel to discuss results of 
studies completed to determine the potential impacts 
of low-frequency aircraft noise. FICAN published a 
report in April 2002 in which they concurred with the 
expert panel that low-aircraft noise (aside from low 
altitude, high-speed military aircraft which is not 
analyzed in the EIS) will not pose a public health risk, 
risk of structural damage, or an increase in indoor 
speech interference (FICAN 2002). See Appendix E, 
Section E3.3.3 for additional information.  
 
Analyses of aircraft noise exposure and compatible 
land uses around DOD airfield facilities are 
accomplished using a group of computer-based 
programs, collectively called NOISEMAP. This 
analytical methodology and the results presented in 
the EIS are consistent with current Navy policy 
regarding the modeling of aircraft noise.   

W-12-C 

W-12-D 

W-12 



NAS Key West Airfield Operations Final Environmental Impact Statement  

Appendix B Draft EIS Public Comments and Responses  B-79 
July 2013 

 
Name: Anonymous 
Comment: “The assessment by the Navy analyzed impacts to the 
human environment, including noise and flight paths of all aircrafts, 
including the F/A-18 EF Super Hornet” and I would like to see as the 
county has requested a complete and thorough analysis of the 
F/18-18 E/F on human environment including noise and flight paths 
of all aircrafts that will be flying off of NAS Key West base. “The 
Navy needs to fully evaluate the F/A-18E/F Super Hornet to get a 
proper baseline of comparison with the incoming F-35C”. Also 
would like the Navy to compare the NAS Key West draft 
environmental impact statement to the much larger Atlantic Fleet 
Training and Testing environmental impact statements. As stated by 
Commissioner Wigington “these two environmental impacts 
statements clearly go hand in hand”. 
City: Key Largo  
Date Received: 8/9/2012 7:18:13 AM EDT 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Navy Response 
 
W-13-A 
 
The No Action Alternative, as detailed in Section 2.4.1, 
provides a benchmark that enables decision makers to 
evaluate the environmental consequences of the 
proposed alternatives consistent with CEQ guidance 
entitled “Forty Most Asked Questions Concerning 
CEQ's National Environmental Policy Act 
Regulations”(CEQ 1981).  
 
In addition, the environmental analysis required under 
NEPA is “forward looking,” in that it focuses on the 
potential impacts of the proposed action that an 
agency is considering (CEQ 2005). Section 1.1 was 
modified to provide clarification that this EIS is a 
“forward looking” examination of potential future 
conditions associated with NAS Key West airfield 
operations and that the environmental effects of 
existing aircraft operations are analyzed in detail as 
part of the No Action Alternative, which serves as 
baseline for comparison for the future conditions or 
alternatives under consideration. FA-18E/Fs are part 
of the current inventory of aircraft operating at NAS 
Key West and comprise approximately 25 percent of 
the existing annual airfield operations (see  
Table 2.8-1). Therefore, no revision was made to the 
baseline or noise analysis in response to this 
comment. 
 
 
 
 

W-13-A 

W-13 
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Name: Anonymous 
Comment: “The assessment by the Navy analyzed impacts to the 
human environment, including noise and flight paths of all aircrafts, 
including the F/A-18 EF Super Hornet” and I would like to see as the 
county has requested a complete and thorough analysis of the 
F/18-18 E/F on human environment including noise and flight paths 
of all aircrafts that will be flying off of NAS Key West base. “The 
Navy needs to fully evaluate the F/A-18E/F Super Hornet to get a 
proper baseline of comparison with the incoming F-35C”. Also 
would like the Navy to compare the NAS Key West draft 
environmental impact statement to the much larger Atlantic Fleet 
Training and Testing environmental impact statements. As stated by 
Commissioner Wigington “these two environmental impacts 
statements clearly go hand in hand”. 
City: Key Largo  
Date Received: 8/9/2012 7:18:13 AM EDT 
 
 
 
 
 
 
 
 
 
 
 

Navy Response  
 
W-13-B 
 
The AFTT EIS/OEIS focuses on events that occur and 
may potentially occur within existing at-sea ranges, to 
include the Key West Range Complex. The AFTT 
EIS/OEIS does not include any activities occurring at 
Boca Chica Field, which was analyzed in this EIS. Since 
the Navy’s preferred alternative for this EIS is 
Alternative 2, any increase in training events in the 
Key West Range Complex that involve aircraft taking 
off or landing at Boca Chica Field, are captured in the 
discussion of aircraft operations in Chapter 2. Please 
note that the action alternatives described in the AFTT 
EIS/OEIS expand training and testing capabilities, but 
there is no direct correlation to NAS Key West aircraft 
operations. All training described in the AFTT EIS/OEIS 
and this EIS will continue to be performed in 
accordance with the Fleet Response Training Plan. The 
AFTT EIS/OEIS has analyzed alternatives that would 
address the largest potential use of the range. This will 
ensure all applicable permit coverage for whatever 
alternative is implemented from this EIS.  AFTT 
EIS/OEIS analysis efforts do not pre-select an 
alternative for this EIS, and a decision on this EIS is 
expected to be reached by the Navy prior to a decision 
on the AFTT EIS/OEIS. 

W-13-B 

W-13 
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Name: Gwenn Smith 
Comment: The noise from the aircraft is not that often . Twenty 
minutes for take-off and about the same for landings. This is not 
every day. People live with trains and traffic in cities . The 
complainers just want to complain. Gwenn Smith 
City: Key West 
Date Received: 8/16/2012 9:41:05 AM EDT 
 

Navy Response 
 
W-14-A 
 
Thank you for your comment provided during the 
public review period for the NAS Key West Airfield 
Operations DEIS.  Public and agency involvement is an 
important part of the NEPA process.  You can be 
assured that your comments have become part of the 
record and contributed to the decision-making 
process. 
 

W-14 

W-14-A 
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Name: Anonymous 
Comment: NOISE IS THE MAIN ISSUE FOR RESIDENTS IN THE LOWER 
KEYS WE LIVE ABOUT EIGHT MILES EAST OF THE MAIN RUNWAY 
AND WHEN TWO JETS TAKE OFF THEY MANY TIMES TURN SLIGHTLY 
TO THEIR LEFT, AND PASS OVER OUR HOME IN BAY POINT.THE 
NOISE IS DEAFINING. THEY CONTINUE OVER SUGARLOAF AND 
CUDJO KEYS, GAINING ALTITUDE AAS THEY GO.WE HAVE HELD 
MEETINGS WITH THE BASE COMMANDERS STAFF TO SUGGEST 
THAT EACH TAKEOFF, WHEN USING THAT RUNWAY, TURN OUT 
INTO THE OCEAN AND GAIN THEIR ALTITUDE WHERE THE NOISE IS 
NOT OVER HOMES.SUCH A SIMPLE MANUVER WOULD REDUCE THE 
NOISE LEVEL OVER ALL THE HOMES FROM mm#15 TO 
mm#40.MAKE IT MANDATORY THAT THE PILOTS AVOID FLYING 
OVER LAND MASSES BOTH ON LANDINGS AND TAKEOFFS.WHEN 
LANDING, THEY COULD DECEND OVER THE BACKCOUNTRY. THEN 
LAND ON THE MAIN RUNWAY.THEN THERE IS THE SHORT RUNWAY 
THAT SENDS THE PLANES OUT OVER THE OCEAN. THIS ONE SHOULD 
BE USED MOST OF THE TIME. DURING A PERIOD OF RUNWAY 
CONSTRUCTIONTHE SHORT RUNWAY WAS USED FOR ABOUT A 
MONTH AND WE DID NOT EVEN KNOW THE JETS WERE AROUND.i 
THINK IT IS TIME THE NAVY RETHINK ITS MISSION AND DO THINGS 
THAT WOULD MAKE THE LOCALS HAPPIER.ALSO, IT WOULD BE 
DESIREABLE TO TAKE DECIBEL READINGS IN THE VARIOUS 
SUBDIVISIONS TO PROVE THAT THE NOISE IS NOT DAMAGING THE 
RESIDENTS HEARING, AS MOST OF US THINK IT IS.HEZEP 
City: Key West  
Date Received: 8/16/2012 4:10:38 PM EDT 
 
 
 
 
 
 

Navy Response 
 
W-15-A 
 
Aircraft operating out of NAS Key West normally turn 
to fly over the ocean as soon as safely possible. At 
times when there is inbound traffic to Key West 
International Airport, the turn is delayed in order to 
maintain safe separation from that civilian air traffic. 
In the vicinity of Sugarloaf Key, airspace is also 
constrained by Restricted Area R-2916 (see Figure 2.3-
1), an area of 4 statute miles in diameter, protected 
up to 14,000 feet mean sea level that aircraft must 
avoid as it contains a tethered aerostat balloon flown 
at various altitudes and times.  
 
W-15-B 
 
Clarification has been added to Section 7.4 noting that 
such an operational change is addressed in terms of a 
mitigation considered and not carried forward rather 
than in Chapter 2 because such an action would be 
inconsistent with the proposed action and associated 
purpose and need being evaluated in this EIS. Shifting 
operations from the primary runway would provide no 
gains with respect to the Navy’s ability to support and 
conduct aircraft training operations and capabilities, 
including support of the Fleet Response Training Plan 
and introduction of next generation aircraft at NAS 
Key West. Selection of which runway is to be used at 
any given time is primarily determined by the local 
winds due to safety and aircraft performance. Runway 
07 is used 58 percent of the time and Runway 25 is 
used 9 percent of the time, thus the alternate runways  

W-15-A 

W-15 

W-15-B 
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Name: Anonymous 
Comment: NOISE IS THE MAIN ISSUE FOR RESIDENTS IN THE LOWER 
KEYS WE LIVE ABOUT EIGHT MILES EAST OF THE MAIN RUNWAY 
AND WHEN TWO JETS TAKE OFF THEY MANY TIMES TURN SLIGHTLY 
TO THEIR LEFT, AND PASS OVER OUR HOME IN BAY POINT.THE 
NOISE IS DEAFINING. THEY CONTINUE OVER SUGARLOAF AND 
CUDJO KEYS, GAINING ALTITUDE AAS THEY GO.WE HAVE HELD 
MEETINGS WITH THE BASE COMMANDERS STAFF TO SUGGEST 
THAT EACH TAKEOFF, WHEN USING THAT RUNWAY, TURN OUT 
INTO THE OCEAN AND GAIN THEIR ALTITUDE WHERE THE NOISE IS 
NOT OVER HOMES.SUCH A SIMPLE MANUVER WOULD REDUCE THE 
NOISE LEVEL OVER ALL THE HOMES FROM mm#15 TO 
mm#40.MAKE IT MANDATORY THAT THE PILOTS AVOID FLYING 
OVER LAND MASSES BOTH ON LANDINGS AND TAKEOFFS.WHEN 
LANDING, THEY COULD DECEND OVER THE BACKCOUNTRY. THEN 
LAND ON THE MAIN RUNWAY.THEN THERE IS THE SHORT RUNWAY 
THAT SENDS THE PLANES OUT OVER THE OCEAN. THIS ONE SHOULD 
BE USED MOST OF THE TIME. DURING A PERIOD OF RUNWAY 
CONSTRUCTIONTHE SHORT RUNWAY WAS USED FOR ABOUT A 
MONTH AND WE DID NOT EVEN KNOW THE JETS WERE AROUND.i 
THINK IT IS TIME THE NAVY RETHINK ITS MISSION AND DO THINGS 
THAT WOULD MAKE THE LOCALS HAPPIER.ALSO, IT WOULD BE 
DESIREABLE TO TAKE DECIBEL READINGS IN THE VARIOUS 
SUBDIVISIONS TO PROVE THAT THE NOISE IS NOT DAMAGING THE 
RESIDENTS HEARING, AS MOST OF US THINK IT IS.HEZEP 
City: Key West  
Date Received: 8/16/2012 4:10:38 PM EDT 
 

Navy Response 

 
W-15-B (Continued) 
 
(Runway 03/21 and/or Runway 13/31) are already 
used 33 percent of the time (see Section 2.4.5). Based 
on the prevailing wind conditions favoring Runway 
07/25 (see Section 3.3.1), there is a limitation in the 
volume of operations that could be shifted to the 
alternate runways.   
 
 
W-15-C 
 
As noted in Section 3.1.2.5, NOISEMAP utilizes a 
library of actual aircraft noise measurements, adjusted 
to local meteorological conditions, to produce noise 
contours based on an average annual day of 
operations. NOISEMAP represents the best noise 
modeling science available today for military airfields. 
Science supports noise modeling as the best way to 
predict noise exposure levels around airfields.  In 
addition to producing contours that are used to map 
ranges of noise exposure levels, the modeling can also 
be used to predict sound levels at representative 
receptors, including residential areas, as presented in 
Sections 4.1.2.1, 4.1.3.1, and 4.1.4.1 . DOD policy 
requires that hearing loss risk be estimated for the at-
risk population, defined as the population exposed to 
80 DNL or greater. As detailed in Sections 4.1.2.6, 
4.1.3.6, and 4.1.4.6 no population would be at risk for 
hearing loss (i.e., within the 80 DNL and greater noise 
zone) under any alternative. 

W-15-C 

W-15 

W-15-B 
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Name: Anonymous 
Comment: To eliminate any doubts about jet produced noise levels 
in areas surrounding NAS Key West, permanent noise level monitors 
should be installed in such areas as Stock Island, Key Haven, 
Rockland Key, Big Coppitt, Geiger Key, and any other location 
deemed necessary. These monitors would report actual noise levels 
24/7 to the Navy and Monroe County.These monitors would 
provide the real time data that will eliminate concern by citizens 
that health and structural hazards are not being created by jet noise 
from aircraft flying now and in the future. 
City: Key West 
Date Received: 8/17/2012 11:19:33 PM EDT 
 

Navy Response 
 
W-16-A 
 
As noted in Section 3.1.2.5, NOISEMAP utilizes a 
library of actual aircraft noise measurements, adjusted 
to local meteorological conditions, to produce noise 
contours based on an average annual day of 
operations. NOISEMAP represents the best noise 
modeling science available today for military airfields. 
Science supports noise modeling as the best way to 
predict noise exposure levels around airfields.  In 
addition to producing contours that are used to map 
ranges of noise exposure levels, the modeling can also 
be used to predict sound levels at representative 
receptors, including residential areas, as presented in 
Sections 4.1.2.1, 4.1.3.1, and 4.1.4.1 . DOD policy 
requires that hearing loss risk be estimated for the at-
risk population, defined as the population exposed to 
80 DNL or greater. As detailed in Sections 4.1.2.6, 
4.1.3.6, and 4.1.4.6 no population would be at risk for 
hearing loss (i.e., within the 80 DNL and greater noise 
zone) under any alternative. 

 
Name: Bill Bean 
Comment: My wife and I tried fishing around Boca Chica in our 
kayaks and the jet noise was scary. I believe the folks on that island 
suffer enough, do not add to the level of flight operations. 
City: Key West  
Date Received: 8/27/2012 8:10:49 AM EDT 
 

 
W-17-A 
 
Thank you for your comment provided during the 
public review period for the NAS Key West Airfield 
Operations DEIS.  Public and agency involvement is an 
important part of the NEPA process.  You can be 
assured that your comments have become part of the 
record and contributed to the decision-making 
process. 
 

W-16 

W-16-A 

W-17-A 

W-17 
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Name: Tony Marra 
Comment: Don't worry about a little more of the sound of Freedom 
!!6PTV4 
Date Received: 8/27/2012 11:32:00 AM EDT 
 

Navy Response 
 
W-18-A 
 
Thank you for your comment provided during the 
public review period for the NAS Key West Airfield 
Operations DEIS.  Public and agency involvement is an 
important part of the NEPA process.  You can be 
assured that your comments have become part of the 
record and contributed to the decision-making 
process. 

 
Name: rosario scavelli 
Comment: I own a home on Geiger Key The increase in noise 
prohibits me from enjoying the property I have owned for years. I 
have suggested many times that if the secondary runway was used  
it would decrease the noise impact on our community. I am not 
against keeping our pilots safe but I also think there is a 
compromise .This has been met with deaf ears.I am fully prepared 
to go to court regarding this issue.There are quite a few of us in that 
area who feel the same .It just seems that if the Navy or Govt can 
spend all this money on land improvements they can certainly 
equip the alternate runway to accommodate Field Carrier 
Landing Practice .Regarding new equipment or increase in 
operations I am opposed to any of that unless noise abatement 
procedures are put in place as well as a change in flight path so as 
to fly over industrial important as our military is I do believe that as 
a citizens we should be able to enjoy the fruits of our labor.I 
purchased that piece of property to retire on and what NAS 
proposes will deny me what I paid for. 
City: key west  
Date Received: 8/27/2012 11:53:01 AM EDT 
 
 

Navy Response 
 
W-19-A 
 
See Section 7.4 and Response M-01-Z. 
 
 
W-19-B 
 
As noted in Sections 2.4.4 and 7.3.1.2, under existing 
noise abatement procedures alternate Runways 03 
and 13 are designated as the primary FCLP runways, 
with Runway 03 is utilized to the maximum extent 
possible for FCLPs. Runway 07 is used for only 10 
percent of FCLP operations. 
 
 
 
 
 
 
 
 

W-18 

W-19 

W-18-A 

W-19-A 

W-19-B 
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Name: rosario scavelli 
Comment: I own a home on Geiger Key The increase in noise 
prohibits me from enjoying the property I have owned for years. I 
have suggested many times that if the secondary runway was used  
it would decrease the noise impact on our community. I am not 
against keeping our pilots safe but I also think there is a 
compromise .This has been met with deaf ears.I am fully prepared 
to go to court regarding this issue.There are quite a few of us in that 
area who feel the same .It just seems that if the Navy or Govt can 
spend all this money on land improvements they can certainly 
equip the alternate runway to accommodate Field Carrier 
Landing Practice .Regarding new equipment or increase in 
operations I am opposed to any of that unless noise abatement 
procedures are put in place as well as a change in flight path so as 
to fly over industrial important as our military is I do believe that as 
a citizens we should be able to enjoy the fruits of our labor.I 
purchased that piece of property to retire on and what NAS 
proposes will deny me what I paid for. 
City: key west  
Date Received: 8/27/2012 11:53:01 AM EDT 
 

Navy Response 

 
W-19-C 
 
Section 7.3.1.2 outlines the existing course rules and 
noise abatement procedures that would continue to 
be adhered to under all alternatives. Thank you for 
your comment provided during the public review 
period for the NAS Key West Airfield Operations DEIS.  
Public and agency involvement is an important part of 
the NEPA process.  You can be assured that your 
comments have become part of the record and 
contributed to the decision-making process.  

W-19 

W-19-C 
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Name: Rose Jones 
Comment: Hello. My name is Rose and I grew up as a Navy 
dependent and grew accustomed to living near air base noise but 
the noise over my house is like nothing I ever experienced in other 
military locations. My house i only twelve years old so It has decent 
insulation and windows, but even with all the doors and windows 
closed, on some days the jet noise is so pervasive that we have to 
pause a phone conversation and can't hear the TV at normal 
volume. I can't work in my yard or outside of my house during some 
days of heavy flyover activity. Honestly, it didn't seem this bad 
when I move in twelve years ago and I wish I could enjoy open 
windows and the use of my porches and yards. However, I can live 
with the present situation but increasing the activity level and/or 
the noise would make life in my neighborhood feel like living in a 
war zone. 
City: Big Coppitt Key  
Date Received: 8/27/2012 12:07:51 PM EDT 
 

Navy Response 

 
W-20-A 
 
Thank you for your comment provided during the 
public review period for the NAS Key West Airfield 
Operations DEIS.  Public and agency involvement is an 
important part of the NEPA process.  You can be 
assured that your comments have become part of the 
record and contributed to the decision-making 
process. 

  

W-20 

W-20-A 
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Name: Anonymous 
Comment: The noise at present is only bad when pilots deviate 
from the established(published) flight paths. Of course this seems 
to be almost daily.Since first reviewing the flight patterns at the 
Double Tree briefing, takeoffs and landings routinely go right over 
our homes. This not only is out if all flight paths for approach and 
departure from the base but also puts our families in additional 
danger should there be a failure with the equipment!The Navy 
reviews all flight data and this should be readily apparent if it was to 
be checked or if anyone actually cared.Also on the pilots return and 
subsequent circle maneuver on landing they again routinely fly over 
Maloney Ave. TOTALLY UNNESSESARY!Well, thank you for letting us 
have this forum to air our concerns.I have contacted the Navy on 
several occasions always asking for a follow up call, but 
unfortunately I have yet to hear back on any of the calls. 
City: Key West 
Date Received: 8/27/2012 1:13:29 PM EDT 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Navy Response 
 
W-21-A 
 
Section 3.1.2.5 was modified to include a statement 
similar to that provided in Section 2.4.3, indicating 
that a flight track is representative of the route an 
aircraft follows over the ground while conducting 
operations at the airfield. Flight tracks are graphically 
represented as single lines, although flights vary due 
to aircraft performance, pilot technique, weather 
conditions, and air traffic control variables, such that 
the actual flight track is most accurately represented 
as a band, often half a mile to several miles wide.  
 
W-21-B 
 
The Navy recognizes the importance of being good 
neighbors with local communities and makes every 
effort to balance noise abatement with the need to 
train Navy pilots. The Navy will continue to make 
every attempt to minimize its noise impacts to nearby 
communities through the continued use of designated 
flight paths, procedures, and noise abatement 
measures for military aircraft operating from NAS Key 
West.  Section 2.4.3 addresses the different types of 
airfield operations that occur at NAS Key West. While 
Figures 2.3-3 and 2.3-4 depict straight-in approach 
and departure tracks, Figure 2.3-5 depicts 
overhead/carrier break arrival patterns and Figures 
2.3-6, 2.3-7, and 2.3-8 depict pattern tracks that are 
performed as part of the airfield operations that 
support the fleet training conducted at NAS Key West. 
 

W-21 

W-21-A 

W-21-B 
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Name: Anonymous 
Comment: The noise at present is only bad when pilots deviate 
from the established(published) flight paths. Of course this seems 
to be almost daily.Since first reviewing the flight patterns at the 
Double Tree briefing, takeoffs and landings routinely go right over 
our homes. This not only is out if all flight paths for approach and 
departure from the base but also puts our families in additional 
danger should there be a failure with the equipment!The Navy 
reviews all flight data and this should be readily apparent if it was to 
be checked or if anyone actually cared.Also on the pilots return and 
subsequent circle maneuver on landing they again routinely fly over 
Maloney Ave. TOTALLY UNNESSESARY!Well, thank you for letting us 
have this forum to air our concerns.I have contacted the Navy on 
several occasions always asking for a follow up call, but 
unfortunately I have yet to hear back on any of the calls.  
City: Key West 
Date Received: 8/27/2012 1:13:29 PM EDT 
 
 
 

Navy Response 
 
W-21-C 
 
NAS Key West takes all noise concerns seriously. Noise 
complaints are logged and reviewed by NAS Key West 
Air Operations, and (when appropriate) the 
responsible flight squadron is notified and any 
deviations from standard procedures are identified. If 
necessary, Air Operations personnel may contact the 
individual who complained and provide follow up 
information and explanation.  

 
Name: BRIGITTE HANSEN 
Comment: My husband and I live close to the Navy Base on Boca 
Chica and respectfully object to additional flights and more jets. Our 
house is made of concrete blocks and, as it is, sometimes shakes on 
its foundation because some jets fly so low. In addition, when the 
planes take off over our house, it's impossible to hold a 
conversation with someone sitting next to you, much less over the 
phone. Brigitte and Ralph Hansen 
Date Received: 8/27/2012 3:30:51 PM EDT 
 

Navy Response  
 
W-22-A 
 
Thank you for your comment provided during the 
public review period for the NAS Key West Airfield 
Operations DEIS.  Public and agency involvement is an 
important part of the NEPA process.  You can be 
assured that your comments have become part of the 
record and contributed to the decision-making 
process. 

  

W-22 

W-22-A 

W-21 

W-21-C 
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Name: Anonymous 
Comment: My family and I have lived in close proximity to the NAS 
Boca Chica for nearly 40 years. We have experienced times of high 
activity on the base and quiet times. Over the years my biggest 
concern was the open disposal site (just across the road from our 
home when we supplied our water through reverse osmosis of 
ground water). The Navy addressed our concerns with remediation 
of the site. Another concern was exposure to extreme noise and 
noxious fumes from close proximity of the static test site where the 
jets were tested before take off. There were times we have had to 
vacate our house due to noise and vibration that knocked things off 
my shelves and the need to get away from the jet fumes. I have 
communicated often with the Navy about this issue and the use of 
this site has been greatly reduced. As far as the expansion of the 
use of the base is concerned, I do have concerns about the impact 
of increased exposure to noise. The F-18 jets are much louder than 
earlier models and if the F-35's are as loud or louder, it will 
definitely impact my family. My husband has had to get hearing aids 
a few years ago (in his mid 50's) and, though I know the jets are not 
the only factor, they have most assuredly contributed to his hearing 
loss. So, I do worry about the effects of more and louder jets.I spoke 
with the pilots at the public meeting and understand the difficulty 
they have in adhering to a prescribed flight path while avoiding the 
populated areas, but the difference between an overhead pass and 
one a quarter of a mile away is tremendous. Touch and goes right 
over our house usually lead to the need to evacuate to quieter 
places.We respect the Navy's needs and have tried our best to work 
together to find the best solution to allow the Navy to carry out its 
business but not be forced out of our house. If the Navy does 
expand its fleet to include the F-35's we would greatly appreciate all 
efforts to reduce the impact upon our family, the environment, and 
the community at large.Sincerely,Anonymous 
City: Key West 
Date Received: 8/27/2012 4:48:18 PM EDT 

Navy Response 
 
W-23-A 
 
As noted in Sections 2.4.4 and 7.3.1.2, under existing 
noise abatement procedures, the engine maintenance 
run-up location more interior to the Station (near the 
southern end of Runway 03) is used for the majority 
(approximately 80 percent) of engine maintenance 
run-ups. 
 
W-23-B 
 
Section 4.1.2.2 provides a comparison of the single 
event noise exposure data for overflight events for the 
legacy and next generation aircraft, including the F-35.  
The Navy variant of the F-35 (the F-35C) is estimated 
to produce noise levels that are similar to those of the 
aircraft it is replacing, the FA-18C/D. 
 
W-23-C 
 
The potential noise impacts associated with 
implementation of the alternatives is detailed in 
Section 4.1.  Changes in average noise levels, single 
event noise, speech interference, and sleep 
disturbance at representative receptors were 
estimated for all alternatives. Under Alternative 1, the 
level of change would not likely to be perceptible; 
under Alternative 2, the level of change would be 
imperceptible to slight; and under Alternative 3, the 
level of change would be slight.  Under all alternatives, 
there would continue to be no population at risk for  
 

W-23 

W-23-A 

W-23-B 

W-23-C 
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Name: Anonymous 
Comment: My family and I have lived in close proximity to the NAS 
Boca Chica for nearly 40 years. We have experienced times of high 
activity on the base and quiet times. Over the years my biggest 
concern was the open disposal site (just across the road from our 
home when we supplied our water through reverse osmosis of 
ground water). The Navy addressed our concerns with remediation 
of the site. Another concern was exposure to extreme noise and 
noxious fumes from close proximity of the static test site where the 
jets were tested before take off. There were times we have had to 
vacate our house due to noise and vibration that knocked things off 
my shelves and the need to get away from the jet fumes. I have 
communicated often with the Navy about this issue and the use of 
this site has been greatly reduced. As far as the expansion of the 
use of the base is concerned, I do have concerns about the impact 
of increased exposure to noise. The F-18 jets are much louder than 
earlier models and if the F-35's are as loud or louder, it will 
definitely impact my family. My husband has had to get hearing aids 
a few years ago (in his mid 50's) and, though I know the jets are not 
the only factor, they have most assuredly contributed to his hearing 
loss. So, I do worry about the effects of more and louder jets.I spoke 
with the pilots at the public meeting and understand the difficulty 
they have in adhering to a prescribed flight path while avoiding the 
populated areas, but the difference between an overhead pass and 
one a quarter of a mile away is tremendous. Touch and goes right 
over our house usually lead to the need to evacuate to quieter 
places.We respect the Navy's needs and have tried our best to work 
together to find the best solution to allow the Navy to carry out its 
business but not be forced out of our house. If the Navy does 
expand its fleet to include the F-35's we would greatly appreciate all 
efforts to reduce the impact upon our family, the environment, and 
the community at large.Sincerely,Anonymous 
City: Key West 
Date Received: 8/27/2012 4:48:18 PM EDT 

Navy Response  
 
W-23-C (Continued) 
 
long-term hearing loss as no population occurs within 
the 80 DNL and greater noise zone. 
 
W-23-D 
 
Section 3.1.2.5 was modified to include a statement 
similar to that provided in Section 2.4.3, indicating 
that a flight track is representative of the route an 
aircraft follows over the ground while conducting 
operations at the airfield. Flight tracks are graphically 
represented as single lines, although flights vary due 
to aircraft performance, pilot technique, weather 
conditions, and air traffic control variables, such that 
the actual flight track is most accurately represented 
as a band, often half a mile to several miles wide. This 
is standard DOD-approved methodology for noise 
analysis. 
 
W-23-E 
 
Thank you for your comment provided during the 
public review period for the NAS Key West Airfield 
Operations DEIS.  Public and agency involvement is an 
important part of the NEPA process.  You can be 
assured that your comments have become part of the 
record and contributed to the decision-making 
process.  

W-23 

W-23-D 

W-23-E 
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Name: Anonymous 
Comment: I believe no action should be taken on this proposal. I 
live on Stock island and the noise is horrendous and affects me 
greatly; I can only imagine the negative impacts and stresses this 
has on animal life in the area, as well as my own environment. I 
don't believe an increase in planes and exercises in the Keys should 
be necessary. I noticed a lot of trainees from foreign countries visit 
us. Why do we have to train airmen from other countries in the 
Keys? Don't we have enough noise and pollution with our own 
training missions?  Why not send the foreign airmen to a less 
sensitive and more remote spot for training, and use the spaces 
opened up for the training you think is necessary here, without 
increasing the total number of missions? It also is a huge 
expenditure in terms of fuel costs and pollution, both air and water. 
We're on the top of the world already, I don't think it's the 
necessary thing to do to spend our tax dollars on louder planes and 
more pollution. 
City: Key West 
Date Received: 8/27/2012 4:56:19 PM EDT 
 

Navy Response 
 
W-24-A 
 
Thank you for your comment provided during the 
public review period for the NAS Key West Airfield 
Operations DEIS.  Public and agency involvement is an 
important part of the NEPA process.  You can be 
assured that your comments have become part of the 
record and contributed to the decision-making 
process. 
 
 
W-24-B 
 
The United States, through various agreements, 
supports periodic mutual training with some of our 
allies at installations and ranges throughout the 
United States. This training is in the mutual defense 
interest of the United States and the allied countries. 
Foreign training comprises a very small percentage of 
the total annual airfield operations at NAS Key West.  
Foreign aircrews must follow all of the same 
procedures as all U.S. aircrews. 

W-24 

W-24-A 
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Name: Bill Hunter 
Comment: I respectfully request that actual noise measurements be 
used, rather than modeling, to create a base line for the FA 18 
Super Hornet. I would like to see actual noise measurements used 
for the F 35 as well. 
Date Received: 8/28/2012 11:29:18 AM EDT 
 

Navy Response 
 
W-25-A 
 
As noted in Section 3.1.2.5, NOISEMAP utilizes a 
library of actual aircraft noise measurements, adjusted 
to local meteorological conditions, to produce noise 
contours based on an average annual day of 
operations. Sections 3.1.2.5 was modified to note that 
NOISEMAP has been validated through extensive 
study (and Section 8.0 was modified to include the 
added citations). 
 
W-25-B 
 
The SEL for F-35A measured at Edwards Air Force Base 
on October 22, 2008 remains the best available data 
on SEL for all variants of the F-35.  

W-25 

W-25-A 

W-25-B 
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Name: Anonymous 
Comment: Dear Sir or Madam,We have been residents of Key West 
since 1979. No jet noise was evident when we lived here owning 
houses in the meadows, Old Town, and midtown; until recent years. 
We have resided at our house at <<address omitted>> since 
purchasing it in 1993. In the last 10 years, the escalation of Navy jet 
noise has gotten worse and worse. Some days, it goes on from 
dawn to dusk, especially during the winter when the weather is 
such that we don't need air conditioning, and we have the house 
open. I really resent the fact that this noise invades our house and 
our lives, and ruins our peace and quiet that we used to have. I 
chose this house very carefully, being mindful of the fact that Old 
Town is noisy (having lived there for 15 years}, being mindful of the 
fact that our municipal airport is noisy so we didn't want o be within 
that noise zone; and wanting to live in Key West so we could ride 
our bikes to wherever we wished. After much research, I found the 
perfect spot on the water in midtown. We are far enough from the 
Municipal airport for the noise not to be bothersome, and are close 
to everything in Key West we have come to love over 35 years. We 
are well accepted and involved members of our community, and 
this unwelcome Navy jet activity is ruining our lives. Well 
documented studies have been made that show that noise, 
especially excessive noise (such as that made by these jets) is 
detrimental to our health. Therefore, you must consider that you 
are adversely affecting our health with this training for us to go to 
war, which we can ill afford and do not need. Please do these noisy 
maneuvers elsewhere, if at all. It's our money you're spending,after 
all, and it shouldn't be at the expense of our health, quality of life, 
and property values. 
City: Key West 
Date Received: 8/28/2012 10:54:27 PM EDT 
 

Navy Response 
 
W-26-A 
 
Thank you for your comment provided during the 
public review period for the NAS Key West Airfield 
Operations DEIS.  Public and agency involvement is an 
important part of the NEPA process.  You can be 
assured that your comments have become part of the 
record and contributed to the decision-making 
process. 
 
W-26-B 
 
Noise effects on health are described in Appendix E, 
including discussion of World Health Organization 
findings in Section E.3.5. The noise analysis was 
conducted using DOD-approved best methods.  
 
 

W-26 

W-26-A 

W-26-B 
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1.0 INTRODUCTION 

This appendix presents a summary of the public participation efforts for the NAS Key West Airfield 

Operations Environmental Impact Statement (EIS). Many opportunities have been available for public 

participation in the environmental analysis process, including a scoping session and comment period 

and agency notification and consultation. These efforts were used to identify issues addressed in the 

Draft EIS.  

2.0 THE SCOPING PROCESS 

The scoping period for the NAS Key West Airfield Operations EIS began when the Notice of Intent (NOI) 

was published in the Federal Register on May 12, 2010 (Attachment A). The closing date for the scoping 

period was set for June 10, 2010. The Navy’s intent during the scoping process was to provide the 

greatest level of opportunity for government agencies, special interest groups, and the general public to 

learn about the alternatives being evaluated in the EIS and to offer several ways for those interested to 

express their comments regarding the proposal. Newspaper advertisements (Attachment B) were placed 

in the Key West Citizen, The Keynoter, and The Southernmost Flyer announcing the Navy’s intent to 

prepare an EIS and information about the public scoping meetings (see Table C-1). The advertisements 

provided the time, date, and location of the public scoping meetings. Public comment was solicited in 

these advertisements, as well as at the scoping meeting. In addition to newspaper advertisements, a 

press release was distributed May 12, 2010 announcing the Notice of Intent and the dates/locations of 

scoping meetings (Attachment F). Prior to scoping meetings, the Commanding Officer, NAS Key West, 

conducted an interview on US-1 radio to further publicize the scoping meetings, and Project Team 

members conducted interviews with the Key West Citizen. 

As part of the public involvement process, interagency and intergovernmental coordination letters (a 

representative copy of the correspondence package is presented in Attachment C) were sent to the 

following federal, state, and local governmental agencies or representatives: 

Federal 

Biscayne National Park 

Crocodile Lake National Wildlife Refuge 

Federal Aviation Administration 

Key Deer National Wildlife Refuge 

National Oceanic and Atmospheric Administration, Fisheries Southeast Regional Office 

U.S. Army Corps of Engineers Regulatory Division, Environmental Branch 

U.S. Coast Guard 

U.S. Congressional Representative for Florida’s 18th District 

U.S. Department of the Interior, Office of Environmental Policy and Compliance 

U.S. Environmental Protection Agency-Region IV 
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U.S. Fish and Wildlife Service 

U.S. Senators for Florida 

State 

Florida Center for Environmental Studies 

Florida Coastal Zone Management Program 

Florida Department of Community Affairs 

Florida Department of Environmental Protection 

Florida Division of Historical Resources, Office of Cultural and Historical Programs 

Florida Fish and Wildlife Conservation Commission 

Florida Natural Areas Inventory 

Florida State Representative for District 120 

Florida State Senator for Districts 39 

Office of the Governor, Florida 

South Florida Water Management District 

Local 

City of Key West Board of Commissioners 

City of Key West Manager’s Office 

Monroe County Board of Commissioners 

Monroe County Department of Planning and Environmental Resources 

Monroe County Emergency Management Services 

Monroe County Mayor’s Office 

Non-Government Organizations (NGOs) 

1000 Friends of Florida 

Florida Atlantic University, Florida Center for Environmental Studies 

Florida Keys Audubon Society 

Florida Keys Land Trust 

Keys Environmental Restoration Fund 

Key Haven Civic Association 

Key West Chamber of Commerce 

Last Stand Board 
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Military Officers Association of America 

The Nature Conservancy 

Reef Relief 

Sierra Club of Florida 

Stop the Planes.com/GLowNavy.com 

Tamarac Park Property Owners Association, Inc. 

Table C-1 Scoping Newspaper Display Ad Schedules 
Newspapers  Publication Days/Dates 

The Key West Citizen 
May 19, 2010; May 25, 2010; May 26, 2010; 
and May 27, 2010 

The Keynoter May 22, 2010 and May 26, 2010 

The Southernmost Flyer May 21,2010 

 

The scoping meetings were conducted in an “open house” format to create a comfortable atmosphere 

for attendees—one in which they could converse individually with Navy personnel. Attendees were 

welcomed at the entrance by Navy representatives and Cardno TEC personnel who ensured attendees 

signed in, were provided factsheets, and provided an overview of the scoping meeting layout. Displays 

were designed to provide the public with information regarding the NEPA process, how the Navy will 

assess noise impacts, the proposed action and alternatives, and the public’s role in shaping the proposal. 

Fact sheets distributed to attendees illustrated information regarding the NEPA process, the proposed 

action and alternatives, proposed noise assessment, and general information on NAS Key West, Florida 

(Attachment D). Navy personnel encouraged attendees to review the displays, fact sheets, and ask 

questions. They were also encouraged to formulate and submit comments.  

The Navy held the scoping meetings on Wednesday, May 26, 2010 at the DoubleTree Grand Key Resort, 

and Thursday, May 27, 2010 at the Tennessee Williams Theater at Florida Keys Community College. The 

number of attendees and comments received throughout the comment period are summarized in Table 

C-2 below. 

 

Table C-2  Number of Attendees and Comments Received at  
Scoping Meetings and During the Scoping Period 

 May 26, 2010 May 27, 2010 

Total Attendees 19 4 

Comments Received at the Meeting 0 0 

Comments Received Via Website 21 

Comments Received Via Mail 4 

Total Comments Received 25 
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During the official scoping period, the Navy received 25 comments from agencies, organizations and 

individuals; in addition, one commenter submitted comments following the end of the scoping period. 

The majority of comments received were related to aircraft noise and how it would be assessed. Other 

comments were associated with land use, and natural and socioeconomic resources. All comments 

submitted were reviewed and applicable issues addressed in the Draft EIS. 

3.0  DISTRIBUTION AND REVIEW OF THE DRAFT EIS (DEIS) 

Upon release of the DEIS, a Notice of Availability (NOA)/notice of public meetings was published in the 

Federal Register. The DEIS was distributed to the agencies, organizations, and individuals listed in 

Attachment E. In addition, the DEIS was also made available for general review in three public libraries 

listed in Attachment E, as well as on the project website, http://www.keywesteis.com.  

As mentioned above, the 45-day DEIS review period began with the publication of the Federal Register 

Notice of Availability (NOA) and Notice of Public Meetings on  June 29, 2012 (Volume 77, No. 126, pp 

38801-38802) (Attachment G). In response to a request received during the comment period by the 

Monroe County Board of County Commissioners, the Navy extended the public comment period from a 

45-day to a 60-day review period, which ended on August 28, 2012. This extension was announced in 

the Federal Register on July 24, 2012 (Volume 77, No. 142, pp. 43275-43276) (Attachment H).  

To coincide with the publication of the NOA and notice of public meetings in the Federal Register as well 

as the public meeting dates, the Navy published advertisements in the newspapers (Attachment I) 

outlined in Table C-3. In addition to newspaper advertisements, a press release was distributed June 29, 

2012 announcing the NOA/notice of public meetings, the dates/locations of the public meetings, and 

officially inviting public comment (Attachment J). As was done during the scoping period, prior to the 

public meetings, the Commanding Officer, NAS Key West, conducted an interview on US-1 radio to 

further publicize the meetings, and Project Team members conducted interviews with the Key West 

Citizen. 

 

Table C-3 Public Meeting Newspaper Display Ad Schedules 
Newspapers  Publication Days/Dates 

The Key West Citizen June 29, 30, July 25, 26, 31, August 1, and 2, 2012 

The Keynoter June 30, July 4, 25, and August 1, 2012 

The Southernmost Flyer June 29 and July 27, 2012 

 

Public meetings were held during the review period to seek additional public comment on the 

document. The meetings were conducted in an “open house” format to create a comfortable 

atmosphere for attendees—one in which they could converse individually with Navy personnel. 

Attendees were welcomed at the entrance by Navy representatives and Cardno TEC personnel who 

ensured attendees signed in, were provided factsheets, and provided an overview of the public meeting 

layout. Displays were designed to provide the public with information regarding the role and mission of 

NAS Key West, the proposed action and alternatives, environmental effects of the alternatives, an 
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explanation of field carrier landing practice (FCLP), how the Navy assesses noise and overview of the 

noise analysis, and the public’s role in the EIS process. Fact sheets distributed to attendees illustrated 

information regarding the NEPA and public involvement process, general information on NAS Key West, 

the proposed action and alternatives, a summary of findings of the EIS, and a brief overview of the also 

notable Draft Atlantic Fleet Training and Testing (AFTT) Environmental Impact Statement/Overseas 

Environmental Impact Statement (EIS/OEIS) (Attachment K). Navy personnel encouraged attendees to 

review the displays, fact sheets, and ask questions. They were also encouraged to formulate and submit 

comments either written on provided comment sheets or orally to the available court reporter. 

The two public meetings on the DEIS were held on Wednesday August 1, 2012 at the DoubleTree Grand 

Key Resort, and Thursday, August 2, 2012 at the Tennessee Williams Theater at Florida Keys Community 

College. The number of attendees and comments received throughout the comment period are 

summarized in Table C-4 below. 

Table C-4  Number of Attendees and Comments Received at  
Public Meetings and During the DEIS Public Comment Period 

 August 1, 2012 August 2, 2012 

Total Attendees 22 18 

Comments Received at the Meeting 3 3 

Comments Received Via Website 26 

Comments Received Via Mail 5 

Total Comments Received 37 
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ATTACHMENT A  NOTICE OF INTENT 
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ATTACHMENT B  SCOPING NEWSPAPER ADVERTISEMENTS 
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ATTACHMENT C  REPRESENTATIVE COPY OF CORRESPONDENCE PACKAGE 
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ATTACHMENT D  SCOPING MEETING FACT SHEETS 
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ATTACHMENT E  DRAFT EIS DISTRIBUTION LIST  



NAS Key West Airfield Operations Final Environmental Impact Statement  

C-38  Appendix C Public Involvement 
  July 2013 

This page intentionally left blank. 



 NAS Key West Airfield Operations Final Environmental Impact Statement 

Appendix C Public Involvement  C-39 
July 2013 

The DEIS was sent to the agencies, organizations and individuals listed below. The DEIS was also sent to 

local libraries to provide opportunities for the general public to review the document. Specific 

individuals who received the document requested a copy at the scoping meetings or during the scoping 

comment period. For individuals who indicated they were representing an agency or organization, the 

document was sent to the group that the individual represents. 

LIBRARIES 

 Key West Public Library 

 Florida Keys Community College Library 

FEDERAL GOVERNMENT 

U.S. Department of Commerce 

 National Oceanic and Atmospheric Administration 

o National Marine Fisheries Service – Southeast Regional Office 

o Florida Keys National Marine Sanctuary 

o Southeast Regional Director 

o NEPA Branch, Code PPI-SP 

Department of Defense 

 U.S. Army Corps of Engineers 

o Regulatory Division, Enforcement Branch 

o Marathon Regulatory Office 

 U.S. Coast Guard Group Key West 

U.S. Department of the Interior 

 U.S. Department of the Interior 

o Director 

o Office of Environmental Policy and Compliance 

o Office of Environmental Policy and Compliance (Regional Environmental Officer) 

 U.S. Fish and Wildlife Service 

o South Florida Ecological Service 

o Crocodile Lake National Wildlife Refuge 

 Key Deer National Wildlife Refuge



NAS Key West Airfield Operations Final Environmental Impact Statement  

C-40  Appendix C Public Involvement 
  July 2013 

U.S. National Park Service 

o Biscayne National Park 

o Everglades National Park 

U.S. Department of Transportation 

 Federal Aviation Administration 

U.S. Environmental Protection Agency 

 U.S. Environmental Protection Agency – EIS Filing Section 

 U.S. Environmental Protection Agency – Region IV 

U.S. House of Representatives 

 Representative Ileana Ros-Lehtinen 

U.S. Senate 

 Senator Marco Rubio 

 Senator Bill Nelson 

FLORIDA STATE GOVERNMENT 

 Office of the Governor – Rick Scott, Governor 

 State Representative Ron Saunders 

 State Senator Larcenia Bullard 

 Florida Department of State, Division of Historic Resources 

 Florida State Clearinghouse 

LOCAL GOVERNMENT AGENCIES 

 City of Key West  

o Craig Cates, Mayor 

o Jimmy Weekley, Commissioner – District I 

o Mark Rossi, Commissioner – District II 

o Billy Wardlow, Commissioner - District III 

o Tony Yaniz, Commissioner – District IV 

o Teri Johnston, Commissioner – District V 

o Clayton Lopez, Commissioner – District VI 

o Jim Scholl, City Manager
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 Monroe County 

o Kim Wigington, Mayor Pro Tem 

o Heather Carruthers, Commissioner 

o David Rice, Commissioner 

o George Neugent, Commissioner 

o Sylvia Murphy, Commissioner 

o Roman Gastesi Jr., County Administrator 

o Extension Services 

o Division of Growth Management 

o Emergency Management Services 

o Department of Planning and Environmental Resources 

o Marine Resources Office 

 

CIVIC ASSOCIATIONS AND GROUPS 

Key Haven Civic Association 

Key West Chamber of Commerce 

Military Officers Association of America 

Tamarac Park Property Owners Assoc. Inc. 

Key West International Airport 

1000 Friends of Florida 

Florida Keys Audubon Society 

Florida Keys Land Trust 

Military Affairs Committee 

Last Stand Board 

Reef Relief 

Sierra Club of Florida 

The Nature Conservancy - Florida Field Office 

The Nature Conservancy 

Florida Fish and Wildlife Conservation 

Commission  

Keys Environmental Restoration Fund 

Stop The Planes.com/Glow Navy.com 

Florida Atlantic University, FL Center for 

Environmental Studies 

INDIVIDUALS 

Mr. John Hammerstrom 

Ms. Jemmie Cookson 

Mr. Kieron Quinn 

Mr. Jim Reynolds 

Ms. Mimi Stafford 

Mr. R.L. Blazevic 

Ms. Christine Hurley 

Mr. Mike Roberts 
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Ms. Margaret Romero 

Ms. Jalissa Pryor 

Ms. Melody Cooper 

Ms. Virginia Panico 

Mr. Bill Hunter 

Mr. Don Riggs 

Mr. Daniel Simpson

TRIBES 

Miccosukee Indian Tribe of Florida 

Colley Billie, Chairman 

 

Seminole Nation of Oklahoma 

Leonard M. Harjo, Principal Chief 

 

Seminole Tribe of Florida 

James E. Billie, Chairman 
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ATTACHMENT F SCOPING PERIOD PRESS RELEASE  
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ATTACHMENT G  NOTICE OF AVAILABILITY/NOTICE OF PUBLIC MEETINGS 
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ATTACHMENT H  PUBLIC COMMENT PERIOD EXTENSION ANNOUNCEMENT 
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ATTACHMENT I  PUBLIC MEETING NEWSPAPER ADVERTISEMENTS 
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ATTACHMENT J  PUBLIC COMMENT PERIOD PRESS RELEASE 
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ATTACHMENT K  PUBLIC MEETING FACT SHEETS 
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Response from the National Marine Fisheries Service 

From: Timoney, Gregory P CIV NAVFAC SE, EV-21  
Sent: Tuesday, October 19, 2010 10:21 AM 
To: Vlcek, Joseph A CIV USFF, N453 
Subject: RE: Inquiry on KW EIS from NMFS 
 
Joe, 
 
Following-up on a voice mail she left yesterday, I spoke with Ms. Karazsia, NMFS SERO in West Palm 
Beach this morning.  She had reviewed the website and was of the initial opinion nothing in the scope 
was likely to impact habitat or species.  I reviewed the alternatives with her. I noted that runway 
extension was not being pursued.   
 
Concluding, Ms. Karazsia said we should not expect a comment from them. 
 
As an aside, she asked if I knew Dave MacDuffee, whom she indicated was on top of the discoveries of 
habitat in deep water, I said I did. 
 
R, 
GT 
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Responses from U.S. Fish and Wildlife Service 

 
From: Timoney, Gregory P CIV NAVFAC SE, EV-21  
Sent: Thursday, October 21, 2010 12:54 PM 
To: Vlcek, Joseph A CIV USFF, N453; Wirth, Carol P. 
Subject: Coordination call from USFWS for KW Air Ops EIS 
 
 
Joe, Carol, 
 
This note is to inform you and serve as a memorandum for the record of a coordination call from 
USFWS, Vero Beach ( http://www.fws.gov/verobeach/index.cfm?Method=Home.Home ).  Mr Winston 
Hobgood (winston_hobgood@fws.gov) called to advise that wrt; Roseate Tern, Bald Eagle, Nesting Sea 
Turtles, American Crocodile, no critical habitat likely effected.  Stock Island Tree Snails are now all gone.  
Should be good to go wrt Lower Key Marsh rabbits, they don't seem to be impacted by noise.  Action 
would likely have no effect on hammock, and the species listed should have included the Silver Rice Rat.   
 
As for the eagle, Mr. Hobgood noted that Ed Barham may, by now, have had 10 years since the nest tree 
was used, in which case it could be brought down.  Permit for that not issued by his section. 
 
Mr. Hobgood volunteered he was available if anyone has questions at 772-562-3909 ext 306. 
 
R, 
GT 
Greg Timoney 
NAVFACSE NEPA Planning and Compliance 
Bldg 903 NAS Jacksonville 
Jacksonville, FL 32212 
904-542-6866 dsn 942 
----------------------------------------------- 
DO NOT FORWARD TO PERSONS WITHOUT A DEMONSTRATED OFFICIAL NEED FOR THE INFORMATION 
CONTAINED HEREIN 
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Response from Florida Clearinghouse 

From: Milligan, Lauren [mailto:Lauren.Milligan@dep.state.fl.us] 
Sent: Friday, November 05, 2010 15:51 
To: Timoney, Gregory P CIV NAVFAC SE, EV-21 
Cc: 'Walsh, Joe'; MaryAnn.Poole@MyFWC.com; 'Chabre, Jane' 
Subject: Navy, NAS Key West Airfield Operations - FWC Species Effects Request 
 
Hi Greg: 
 
RE:  Department of the Navy - Notice of Intent - Naval Air Station Key West Airfield Operations - Monroe 
County, Florida. 
 
http://www.keywesteis.com/Default.aspx  
 
 The Florida State Clearinghouse received the attached notice and request for verification of state-listed 
threatened and endangered species potentially occurring within the action area.  I am forwarding your 
letter to the Florida Fish and Wildlife Conservation Commission for response to you in this case, since 
the primary request is to verify the species list and provide feedback on potential impacts to those 
species. 
 
 Although the state does not regulate air noise levels, the potential effects of naval operations, 
underwater acoustic equipment testing and training activities on listed species are frequently of 
concern.  If those concerns are found to be minimal for this air traffic increase proposal, and if the 
infrastructure improvements and facilities upgrades proposed on base are also minimal, the state would 
not likely have comments on the airfield operations EIS.  Any facility construction activities that exceed 
state permitting thresholds would require issuance of an Environmental Resource Permit from the South 
Florida Water Management District and a NPDES permit from the Department's NPDES Stormwater 
Program in Tallahassee.  
 
 If you have any questions regarding this message or the state intergovernmental review process, please 
don't hesitate to contact me at (850) 245-2170 or Lauren.Milligan@dep.state.fl.us.  
 
 Best regards, 
 
 Lauren 
 
 Lauren P. Milligan, Environmental Manager 
Florida State Clearinghouse 
Florida Department of Environmental Protection 
3900 Commonwealth Blvd, M.S. 47 
Tallahassee, FL  32399-3000 
ph. (850) 245-2170 
fax (850) 245-2190 
 
 
 

http://www.keywesteis.com/Default.aspx
mailto:Lauren.Milligan@dep.state.fl.us
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Responses from the Florida Fish and Wildlife Commission 

From: Goff, Jennifer 
Sent: Tuesday, November 23, 2010 19:58 
To: Timoney, Gregory P CIV NAVFAC SE, EV-21 
Subject: Key West EIS 
 
Greg, 
 
I'm looking at the agency notice for the development of the draft EIS for the Key West Naval Base.  I'm 
looking for a map showing the infrastructure improvements required under alternative 2.  Is there a 
map or improvement description at this time?  I've searched the public website but didn't see one.  I'm 
particularly interested in location and size of footprint information. 
 
 Thank you and have a nice holiday! 
 
 Jennifer Goff 
Fish and Wildlife Biologist 
FL Fish and Wildlife Commission 
South Region Office 
8535 Northlake Blvd 
West Palm Beach, FL  33412 
Office:  561-625-5122 
 

From: Timoney, Gregory P CIV NAVFAC SE, EV-21   
Sent: Wednesday, November 24, 2010 11:02 AM 
To: Goff, Jennifer 
Subject: NAS Key West Air Operations EIS 
 
Dear Ms. Goff, 
 
Regarding your inquiry on the infrastructure improvements required under alternative 2.  The base's 
footprint will not change.   The modifications anticipated will occur in one or more of three buildings, 
comprised of 2 hangars and one support building. 
  
Additional details will be provided in the Draft EIS, and to ensure your involvement we will notify you 
when the draft EIS is released.   
 
In the interim, if you have any additional questions do continue to bring them to my attention. 
 
R, 
Greg Timoney 
NAVFACSE NEPA Planning and Compliance 
Bldg 903 NAS Jacksonville 
Jacksonville, FL 32212 
904-542-6866 dsn 942 
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Responses from the Florida Fish and Wildlife Commission (Continued) 

From: Walsh, Joe  
Sent: Thursday, December 02, 2010 16:34 
To: Timoney, Gregory P CIV NAVFAC SE, EV-21 
Cc: Goff, Jennifer; Wallace, Traci; Chabre, Jane 
Subject: Naval Air Station (NAS) Key West Airfield Operations Environmental Impact Statement (EIS) 
 
Mr. Timoney- 
 
 Please accept the following remarks in response to the Department of the Navy's request for technical 
assistance in preparing an Environmental Impact Statement (EIS) under the National Environmental 
Policy Act for airfield training operations at NAS Key West, Florida.  We understand that the Navy is 
proposing to maintain current and baseline airfield operations, support new aircraft airfield operations, 
and modify airfield operations as necessary in support of the Fleet Readiness Training Plan.  There is the 
potential for an approximately 20 percent increase in annual airfield operations at NAS Key West and 
minor infrastructure changes are anticipated, however, there will be no change in the footprint of the 
Navel base.  The DON is asking for FWC concurrence on their list of potentially impacted state listed 
species and any issues FWC may have regarding the anticipated changes. 
 
In addition to the state listed species the Navy identified, we would suggest that the state listed coral 
Pillar coral (Dendrogyra cylindrus),Elkhorn coral (Acropora palmate), Staghorn coral (Acropora 
cervicornis), and  smalltoothed sawfish (Pristis pectinate) be added to the list for consideration during 
drafting of the EIS.  Given the information available, we have no further issues recommendations to 
offer to them at this time. 
 
 We appreciate the opportunity for early involvement in the draft EIS for NAS Key West and are looking 
forward to reviewing the draft when it becomes available.  I have sent a copy of this email to Lauren 
Milligan at the State Clearinghouse for her reference as well. If you or your staff would like to coordinate 
further regarding the issues presented here, please contact me at (772) 778-6354 or by email at 
Joe.Walsh@myfwc.com and I will make the necessary arrangements.  If you have further questions 
regarding the specific content of this letter, please contact Jennifer Goff at (561) 625-5122 x 128 or by 
email at jennifer.goff@myfwc.com.  
 
 Habitat for Life! 
  
Joe 
 
Joseph Walsh, Ph.D. 
Sub-Section Leader, Agency Commenting 
Habitat Conservation Scientific Services Section  
phone 772) 778-6354 

mailto:Joe.Walsh@myfwc.com
mailto:jennifer.goff@myfwc.com
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Response from the Florida State Historic Preservation Office 
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As stated in Appendix B the public comment period began on June 29, 2012 and ended on August 28, 2012. In total, the public comment period 

comprised 60 days. The comments and responses to comments received from federal and state regulatory agencies during the public comment 

period for the NAS Key West Airfield Operations Draft EIS are included in Appendix B, Draft EIS Public Comments and Responses. However, 

please refer to Table D-1 for a cross reference of the federal and state agencies that provided letters during the public comment. Please refer to 

Appendix B for copies of their letters and responses, as applicable.    

Table D-1  Appendix B Cross-Reference  

Commenter Comment 
Number 

Page 
Number  

Comment Description 

Federal Agencies 

U.S. 
Environmental 
Protection Agency 

M-03 B-40 Comments regarding potential noise impacts and potential non-auditory noise impacts. 

State Agencies 

Florida 
Department of 
Environmental 
Protection 

M-04 B-46 Letter noting the Florida Department of Environmental Protection’s determination that the 
proposed federal activities in the EIS are consistent with the Florida Coastal Management 
Program. 

Florida 
Department of 
State 

M-04 B-49 Letter noting the Florida Department of State has no concerns or issues with the proposed 
action. 

Florida 
Department of 
Economic 
Opportunity 

M-05 B-50 The Florida Department of Economic Opportunity finds all of the proposed alternatives to be 
generally consistent with the Monroe County Comprehensive Plan and the Department’s 
statutory responsibilities under the Florida Coastal Management Program. The Department 
also encourages continued collaboration between Monroe County and NAS Key West in 
addressing the Military Installation Area of Influence in the event that an alternative is 
selected which results in increased operations and personnel. 
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APPENDIX E 

 

Noise 

 

Introduction 

This appendix provides a general noise primer to educate the reader on what constitutes noise, how it is 

measured, and the studies that were used in support of how and why noise is modeled. The supporting 

technical data, including operational, flight track, and flight profile data that were used to model the 

results presented in the body of this Environmental Impact Statement (EIS) is available at the EIS project 

website: www.keywesteis.com and is hereby incorporated by reference per 40 Code of Federal 

Regulations part 1502.21.   

This appendix has two main parts. Part I (E.1 through E.4) is essentially a primer on the scientific analysis 

of noise that has been prepared in support of decision-making documents such as this EIS. Part II (E.5) 

provides data added in response to comments received during the Draft EIS public review period. 

http://www.keywesteis.com/
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PART I 

E.1 BASICS OF SOUND 

Sound is a physical phenomenon consisting of minute vibrations that travel through a medium, such as 

air, and are sensed by the human ear. Whether that sound is interpreted as pleasant (e.g., music) or 

unpleasant (e.g., jackhammers) depends largely on the listener’s current activity, past experiences, and 

attitude toward the source of that sound. 

The measurement and human perception of sound involves three basic physical characteristics: 

intensity, frequency, and duration. The first characteristic, intensity, is a measure of the acoustic energy 

of the sound vibrations and is expressed in terms of sound pressure. Sound pressure increases as the 

amount of energy carried by the sound increases. As this energy increases, the human perception of 

that sound becomes louder. The second important physical characteristic of sound is frequency, which is 

the number of times per second that the air vibrates, or oscillates. Low-frequency sounds are 

exemplified by rumbles or roars, while high-frequency sounds are typified by sirens or screeches. The 

third important characteristic of sound is duration, or the length of time the sound can be detected. 

The loudest sounds that can be detected comfortably by the human ear have intensities that are a 

trillion times higher than those of sounds that can barely be detected. This vast range means that using 

a linear scale to represent sound intensity is not feasible. As a result, a logarithmic unit known as the 

decibel (dB) is used to represent the intensity of a sound, also referred to as the sound level. A sound 

level of 0 dB is the approximate threshold of human hearing, and is barely audible under extremely 

quiet listening conditions. Normal speech has a sound level of approximately 60 dB, and sound levels 

above 120 dB begin to cause discomfort to the human ear. Sound levels over 130 dB are felt as pain 

(Berglund and Lindvall 1995). 

Sound levels cannot be arithmetically added or subtracted and are somewhat cumbersome to handle 

mathematically because of the logarithmic nature of the dB. However, some simple rules are useful 

when dealing with sound levels. First, if a sound’s intensity is doubled, the sound level increases by 3dB, 

regardless of the initial sound level. For example: 

 60 dB + 60 dB = 63 dB, and 

 80 dB + 80 dB = 83 dB. 

Second, the total sound level produced by two sounds of different levels is usually only slightly greater 

than the higher of the two. For example: 

 60.0 dB + 70.0 dB = 70.4 dB. 

The addition of sound levels is often referred to as “decibel addition” or “energy addition.” The latter 

term is derived from the process of adding dB values. First, each dB value is converted to its 
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corresponding acoustic energy, and then those energies are added together using the normal rules of 

addition. Finally, the acoustic value is converted back into dBs. 

The minimum change in the sound level of individual events that an average human ear can detect 

under normal listening conditions is about 3 dB. On average, a person perceives a change in sound level 

of approximately 10 dB as a doubling or halving of the sound’s loudness. This relation holds true for loud 

and quiet sounds. A decrease in sound level of 10 dB actually represents a 90 percent decrease in the 

sound intensity, but there is only a 50 percent decrease in perceived loudness because of the nonlinear 

response of the human ear. 

Sound frequency is measured in terms of cycles per second (cps), or hertz (Hz), the standard unit for cps. 

The normal human ear can detect sounds that range from approximately 20 Hz to 15,000 Hz. All sounds 

in this range of frequencies are not heard equally by the human ear, which is most sensitive to 

frequencies in the 1,000 to 4,000 Hz range. Weighting curves have been developed to correspond to the 

sensitivity and perception of different types of sound. A-weighting and C-weighting are the two most 

commonly used weightings. A-weighting accounts for frequency dependence by adjusting the very high 

and very low frequencies (below approximately 500 Hz and above approximately 10,000 Hz) to 

approximate the human ear’s lower sensitivities to those frequencies. C-weighting is nearly flat 

throughout the range of audible frequencies. The two curves shown in Figure E-1 are adequate to 

quantify most environmental noises. 
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Source: ANSI S1.4A -1985 “Specification of Sound Level Meters” 

Figure E-1 
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E.1.1 A-Weighted Sound Level 

Sound levels that are measured using A-weighting, called A-weighted sound levels, are often denoted by 

the unit dBA or dB(A) rather than dB. When the use of A-weighting is implied, the adjective “A-

weighted” is often omitted and the measurements are expressed simply as dB. In this report, dB units 

refer to A-weighted sound levels. 

Noise becomes a potential issue when its intensity exceeds the ambient, or background, sound levels. 

Ambient background noise in metropolitan, urbanized areas typically varies from 60 to 70 dB, and can 

be as high as 80 dB or greater. Quiet suburban neighborhoods experience ambient noise levels of 

approximately 45-50 dB (USEPA 1978). 

Figure E-2 is a chart of A-weighted sound levels from typical sounds. Some noise sources (air 

conditioner, vacuum cleaner) are continuous sounds that maintain a constant sound level for some 

period of time. Some (automobile, heavy truck) are the maximum sound produced during an event like a 

vehicle pass-by. Other sounds (urban daytime, urban nighttime) are averages taken over extended 

periods of time. A variety of noise metrics have been developed to describe noise over different time 

periods, as discussed below. 

Aircraft noise consists of two major types of sound events: aircraft takeoffs and landings, and engine 

maintenance operations. The former can be described as intermittent sounds and the latter as 

continuous. Noise levels from flight operations that exceed background noise levels typically occur 

beneath main approach and departure corridors, in local air traffic patterns around the airfield, and in 

areas immediately adjacent to parking ramps and aircraft staging areas. As aircraft in flight gain altitude, 

their noise contributions drop to lower levels, often becoming indistinguishable from the background 

noise. 
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Source: Derived from the Handbook of Noise Control, Harris 1979, FICAN 1997. 
 

Figure E-2 

E.1.2 C-Weighted Sound Level 

Sound levels that are measured using C-weighting, called C-weighted sound levels, are often denoted by 

the unit dBC. C-weighting is nearly flat throughout the audible frequency range. This weighting scale is 

generally used to describe high energy impulsive sounds, which are typically characterized by low 

frequencies. Impulsive sounds may induce secondary effects such as the shaking of a structure, rattling 

of windows, or the creation of vibrations. These secondary effects can cause additional annoyance and 

complaints. 

The following definitions from the American National Standard Institute (ANSI) Standard S12.9, Part 4 

provide general descriptions that are helpful in understanding impulsive sounds (ANSI 2005). 
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Impulsive Sound: Sound characterized by brief excursions of sound pressure (acoustic impulses) that 

significantly exceeds the ambient environmental sound pressure. The duration of a single impulsive 

sound is usually less than one second. 

Highly Impulsive Sound: Sound from one of the following enumerated categories of sound sources: 

small-arms gunfire, metal hammering, wood hammering, drop hammering, pile driving, drop forging, 

pneumatic hammering, pavement breaking, metal impacts during rail-yard shunting operation, and 

riveting.  

High-energy Impulsive Sound: Sound from one of the following enumerated categories of sound 

sources: quarry and mining explosions, sonic booms, demolition and industrial processes that use high 

explosives, military ordnance (e.g., armor, artillery and mortar fire, and bombs), explosive ignition of 

rockets and missiles, explosive industrial circuit breakers, and any other explosive source where the 

equivalent mass of dynamite exceeds 25 grams. 

E.2 NOISE METRICS 

A metric is a statistic for measuring or quantifying. Noise metrics help to quantify the noise 

environment. There are three families of noise metrics described below: one for single noise events such 

as an aircraft flyby, one for cumulative noise events such as a day’s worth of aircraft activity, and one 

which quantifies the events or time relative to single noise events.  

Within the single noise event family, metrics described below include Peak Sound Pressure Level (Lpk), 

Maximum Sound Level (Lmax), and Sound Exposure Level (SEL). Within the cumulative noise events 

family, metrics described below include Equivalent Sound Level (Leq), Day-Night Average Sound Level 

(DNL), and several others. With the events or time relative to single noise events family, metrics 

described below include Number of Events Above (NA) a Threshold Level (L) and Time Above (TA) a 

Specified Level. 

E.2.1 Maximum Sound Level 

The highest A-weighted integrated sound level measured during a single event in which the sound level 

changes value with time (e.g., an aircraft overflight) is called the maximum A-weighted sound level or 

Lmax. 

During an aircraft overflight, the noise level starts at the ambient, or background, noise level, rises to the 

maximum noise level as the aircraft flies closest to the observer, and then returns to the background 

noise level as the aircraft recedes into the distance. Lmax indicates the maximum sound level that occurs 

for a fraction of a second. For aircraft noise, the time period over which Lmax is derived is generally one-

eighth of a second, and is denoted as a “fast” response (ANSI 1988). Slowly varying or steady sounds are 

generally measured over a period of one full second, which is denoted as a “slow” response. Lmax is 

important in judging the interference caused by a noise event to conversation, TV or radio listening, 

sleep, or other common activities. Lmax provides one measure of the intrusiveness of a noise event, but 

cannot provide a full description because Lmax does include the full length of exposure to the sound. 
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E.2.2 Peak Sound Pressure Level 

Lpk is the highest instantaneous level obtained by a sound level measurement device. Lpk is typically 

measured using a 20 microseconds or faster sampling rate, and is typically based on an unweighted or 

linear response of the meter. 

E.2.3 Sound Exposure Level 

SEL is a composite metric that represents both the intensity of a sound and its duration. Individual, time-

varying noise events like aircraft overflights have two main characteristics: a sound level that changes 

throughout the event and a period of time during which the event is heard. SEL provides a measure of 

the net impact of the entire acoustic event, but it does not directly represent the sound level heard at 

any given time. During an aircraft flyover, SEL would include both Lmax and the lower noise levels 

experienced during the onset and recess periods of the overflight.  

SEL is a logarithmic measure of the total acoustic energy transmitted to the listener during the noise 

event. Mathematically, SEL represents the sound level of a constant sound that would, in one second, 

generate the same acoustic energy as the actual time-varying noise event. For sound from aircraft 

overflights, SEL is usually greater than Lmax because the overflight may take multiple seconds, but Lmax 

only accounts for an instantaneous moment of the noise event. SEL represents the best metric to 

compare noise levels from individual aircraft overflights. 

E.2.4 Equivalent Sound Level 

Leq is the continuous sound level that would be present if all variations in sound level over a specified 

time period were averaged on an energy basis. This average gives the same total sound energy to all the 

variations within the noise event. 

Leq has been established as a good measure of the impact of a series of noise events during a given time 

period. Although Leq is defined as an average, it is an effective measure of the cumulative impact of 

noise because it represents the total noise experienced over a given period of time. For example, the 

average of all noise-generating events during the period of 7 a.m. to 4 p.m. could be used to provide the 

relative impact of noise-generating events for a school day.  

E.2.5 Day-Night Average Sound Level and Community Noise Equivalent Level (CNEL) 

DNL and CNEL are composite metrics that account for all noise events in a 24-hour period. In order to 

account for increased human sensitivity to noise at night, a 10 dB penalty is applied to nighttime noise 

events (10 p.m. to 7 a.m. time period). CNEL includes a 5 dB penalty for noise that occurs between 7 

p.m. and 10 p.m. along with the 10 dB penalty for nighttime noise events.     

Like Leq, DNL and CNEL without their penalties are average quantities, mathematically representing the 

continuous sound level that would be present if all of the variations in sound level that occur over a 24-

hour period were averaged to have same total sound energy. These composite single-measure time-

average metrics account for the SELs, Lmax, the duration of the events (sorties or operations), and the 

number of events that occur over a 24-hour period; however, they do not provide specific information 

on the number of noise events or the individual sound levels that occur during the 24-hour day. Like SEL, 
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neither DNL nor CNEL represent the sound level heard at any particular time, but quantify the total 

sound energy received. While it is normalized as an average, it represents all of the sound energy, and is 

therefore a cumulative measure. 

The nighttime penalties for DNL and CNEL account for the added intrusiveness of sounds that occur 

during normal sleeping hours. This is because of the increased sensitivity to noise during those hours 

and because ambient sound levels during nighttime are typically about 10 dB lower than during daytime 

hours. The evening penalty for CNEL accounts for the added intrusiveness of sounds during that period. 

Although DNL and CNEL are usually computed for 24-hour periods, they can also be calculated to 

encompass multiple days. For application to civil airports, where operations are consistent from day to 

day, DNL and CNEL are usually applied as an annual average. 

The logarithmic nature of the dB can cause the noise levels of the loudest events to control the 24-hour 

average. Therefore, a DNL of 65 dB could result from a very few noisy events or a large number of 

quieter events. 

As a simple example of this characteristic, consider a case in which only one aircraft overflight occurs 

during the daytime over a 24-hour period, creating a sound level of 100 dB for 30 seconds. During the 

remaining 23 hours, 59 minutes, and 30 seconds of the day, the ambient sound level is 50 dB. The DNL 

for this 24-hour period is 65.9 dB. Now assume that 10 such 30-second overflights occur during daytime 

hours during the next 24-hour period, with the same ambient sound level of 50 dB during the remaining 

23 hours and 55 minutes of the day. The DNL for this 24-hour period is 75.5 dB. Thus, the averaging of 

noise over a 24-hour period does not ignore the louder single events, but instead tends to emphasize 

both the sound level and number of those events. 

Daily average sound levels are typically used for the evaluation of community noise effects (i.e., long-

term annoyance), and particularly aircraft noise effects. In general, scientific studies and social surveys 

have found a high correlation between the percentages of the number of people highly annoyed and the 

level of average noise exposure measured in DNL (USEPA 1978 and Schultz 1978). 

E.2.6 Onset-Rate Adjusted Monthly Day-Night Average Sound Level (Ldnmr) 

Military aircraft utilizing Special Use Airspace (SUA) such as Military Training Routes (MTRs), Military 

Operations Areas (MOAs), and Restricted Areas/Ranges generate a noise environment that is somewhat 

different from that associated with airfield operations. As opposed to patterned or continuous noise 

environments associated with airfields, flight activity in SUAs is highly sporadic and often seasonal, 

ranging from ten per hour to less than one per week. Individual military overflight events also differ 

from typical community noise events because noise from a low-altitude, high airspeed flyover can have 

a rather sudden onset, exhibiting a rate of increase in sound level (onset rate) of up to 150 dB per 

second. 

To represent these differences, the conventional SEL metric is adjusted to account for the “surprise” 

effect of the sudden onset of aircraft noise on humans with an adjustment that ranges from 0 to 11 dB 

above the normal SEL (Stusnick, et al. 1992). Onset rates between 15 and 150 dB per second require an 
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adjustment of 0 to 11 dB, while onset rates below 15 dB per second require no adjustment. The 

adjusted SEL is designated as the onset-rate adjusted SEL (SELr). 

In order to account for the sporadic characteristic of SUA activity and to not dilute the resultant noise 

exposure, the month with the most operations or sorties from a yearly tabulation (the busiest month) 

for the given SUA is examined. The cumulative exposure to noise in these areas is computed by DNL 

over the busy month using SELr instead of SEL. This monthly average is denoted Ldnmr. If onset rate 

adjusted DNL is computed over a period other than a month, it would be designated Ldnr and the period 

must be specified.  

E.2.7 Number-of-Events Above a Threshold Level (NAL) 

The NA metric provides the total number of noise events that exceed the selected noise level threshold 

during a specified period of time. Combined with the selected L, the NA metric is symbolized as NAL. 

L can be defined in terms of either the SEL or Lmax metric, and it is important that this selection is 

reflected in the nomenclature. NA can be portrayed for single or multiple locations, or it can be 

portrayed by means of noise contours on a map similar to DNL contours. A threshold level is selected 

that best meets the need for that situation, as no formal threshold of significance has been adopted by 

Federal agencies. Typically, an Lmax threshold is selected to analyze speech interference, whereas an SEL 

threshold is selected for analysis of sleep disturbance. 

E.2.8 Time Above a Specified Level (TAL) 

The TA metric is a measure of the total time that the A-weighted aircraft noise level is at or above a 

defined sound level threshold. Combined with the selected L, the TA metric is symbolized as TAL. TA is 

not a sound level, but rather a time expressed in minutes. TA values can be calculated over a full 24-

hour annual average day, the 15-hour daytime and 9-hour nighttime periods, a school day, or any other 

time period of interest, provided there is operational data to define the time period of interest. 

TA can be applied to describe the noise environment in schools, particularly when comparing the effects 

on a classroom, or other noise sensitive environments, for different operational scenarios. TA can be 

portrayed by means of noise contours on a map similar to DNL contours. 

The TA metric is a useful descriptor of the noise impact of an individual event or for many events 

occurring over a certain time period. When computed for a full day, the TA can be compared to the DNL 

in order to determine the sound levels and total duration of events that contributed to the DNL. TA 

analysis is usually conducted along with NA analysis so that the results will show not only how many 

events occur above the selected threshold(s), but also the total duration of those events above those 

levels for the selected time period. 

E.3 NOISE EFFECTS 

This noise effects section includes discussions of annoyance, speech interference and sleep disturbance, 

and the effects of noise on hearing, health, performance, learning, animals, property values, terrain, and 

archaeological sites. 
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E.3.1 Annoyance 

The primary effect of aircraft noise on exposed communities is long-term annoyance, defined by the U.S. 

Environmental Protection Agency (USEPA) as any negative subjective reaction on the part of an 

individual or group. The scientific community has adopted the use of long-term annoyance as a primary 

indicator of community response because it attempts to account for all negative aspects of effects from 

noise. These include increased annoyance due to being awakened at night by aircraft and interference 

with everyday conversation. 

Numerous laboratory studies and field surveys have been conducted to measure annoyance. These 

studies account for a number of variables, many of which are dependent on a person’s individual 

circumstances and preferences. Laboratory studies of individual responses to noise have helped isolate a 

number of the factors contributing to annoyance, such as the intensity level and spectral characteristics 

of the noise, the duration, the presence of impulses, the pitch, the information content, and the degree 

of interference with activity. Social surveys of community response to noise have allowed the 

development of general dose-response relationships that can be used to estimate the proportion of 

people who will be highly annoyed by a given noise level. The results of these studies have formed the 

basis for criteria established to define areas of compatible land use. 

A wide variety of responses have been used to determine the intrusiveness of noise and disturbances of 

speech, sleep, audio/video entertainment, and outdoor living, but the most useful metric for assessing 

peoples’ responses to noise is the percentage of the population expected to be “highly annoyed.” The 

concept of “percent highly annoyed” has provided the most consistent response of a community to a 

particular noise environment. In a synthesis of several different social surveys that employed different 

response scales, Schultz defined “highly annoyed” respondents as those respondents whose self-

described annoyance fell within the upper 28 percent of the response scale, where the scale was 

numerical or un-named (1978). For surveys where the response scale was named, Schultz counted those 

who claimed to be highly annoyed by combining the responses of “very annoyed” and “extremely 

annoyed.” Schultz’s definition of “percent highly annoyed” (%HA) became the basis for the Federal 

policy on environmental noise. Daily average sound levels are typically used for the evaluation of 

community noise effects, such as long-term annoyance. 

In general, scientific studies and social surveys have found a correlation between the percentages of 

groups of people highly annoyed and the level of average noise exposure. Thus, the results are 

expressed as the average %HA at various exposure levels measured in DNL. The classic analysis is 

Schultz's original 1978 study, shown in Figure E-3. This figure is commonly referred to as the Schultz 

curve. It represents the synthesis of a large number of social surveys (161 data points in all) that relate 

the long-term community response to various types of noise sources, measured using the DNL metric. 
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Figure E-3 

An updated study of the original Schultz data, based on the analysis of 400 data points collected through 

1989, essentially reaffirmed this relationship. Figure E-4 shows an updated form of the alongside the 

original Schultz curve (Finegold 1994). The updated fit, which does not differ substantially from the 

original, is the preferred form in the U.S. The relationship between %HA and DNL is: 

%HA = 100/[1+ exp (11.13 – 0.141Ldn)] 
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Source: Schultz, 1978, and Finegold, et al. 1994, Curve Fits. 

Figure E-4 

In general, correlation coefficients of 0.85 to 0.95 are found between the percentages of groups of 

people highly annoyed and the level of average noise exposure. However, the correlation coefficients 

for the annoyance of individuals are relatively low, on the order of 0.5 or less. This is caused by the 

varying personal factors that influence the manner in which individuals react to noise. 

A number of non-acoustic factors have been identified that may influence the annoyance response of an 

individual. Newman and Beattie divided these factors into emotional and physical variables (1985). 

Emotional Variables include: 

 Feelings about the necessity or preventability of the noise; 

 Judgment of the importance and value of the activity that is producing the noise; 

 Activity at the time an individual hears the noise; 

 Attitude about the environment; 

 General sensitivity to noise; 

 Beliefs about the effect of noise on health; and 

 Feelings of fear associated with the noise. 

Physical Variables: 

 Type of neighborhood; 

 Time of day; 

 Season; 

 Predictability of noise; 

 Control over the noise source; and 

 Length of time an individual is exposed to a noise. 

Schultz (1978)  

Finegold, et al.  
(1994)  
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The low correlation coefficients for individuals’ reactions reflect the large amount of scatter among the 

data drawn from the various surveys, and point to the substantial uncertainty associated with the 

equation representing the relationship between %HA and DNL. Based on the results of surveys, it has 

been observed that noise exposure can explain less than 50 percent of the observed variance in 

annoyance, indicating that non-acoustical factors play a major role. As a result, it is not possible to 

accurately predict individual annoyance in any specific community based on the aircraft noise exposure. 

Nevertheless, changes in %HA can be useful in giving the decision maker more information about the 

relative effects that different alternatives may have on the community. 

The original Schultz curve and the subsequent updates do not separate out the annoyance from aircraft 

noise and other transportation noise sources. This was an important element because it allowed Schultz 

to obtain some consensus among the various social surveys from the 1960s and 1970s that were 

synthesized in the analysis. In essence, the Schultz curve assumes that the effects of long-term 

annoyance on the general population are the same, regardless of whether the noise source is road, rail, 

or aircraft. In the years after the Schultz analysis, additional social surveys have been conducted to 

better understand the annoyance effects of various transportation sources. 

Miedema and Vos present synthesis curves for the relationship between DNL and the percentage of 

people “Annoyed” versus the percentage “Highly Annoyed” for three transportation noise sources 

(1998). Separate, nonidentical curves were found for aircraft, road traffic, and railway noise. Table E-1 

illustrates that, for a DNL of 65 dB, the percentage of people forecasted to be highly annoyed is 28 

percent for air traffic, 18 percent for road traffic, and 11 percent for railroad traffic. For an outdoor DNL 

of 55 dB, the percentage of people highly annoyed would be close to 12 percent if the noise is generated 

by aircraft operations, but only 7 percent and 4 percent for road and rail traffic, respectively. Comparing 

the levels on the Miedema and Vos curve to those on the updated Schultz curve indicates that the 

percentage of people highly annoyed by aircraft noise may be higher than previously anticipated when 

the noise is solely generated by aircraft activity. 

Table E-1 

Air Road Rail

55 12 7 4 3

60 19 12 7 6

65 28 18 11 12

70 37 29 16 22

75 48 40 22 36

Schultz 

Combined

Miedema and Vos

Percent Hightly Annoyed (%HA)
DNL                 

(dB)

DNL 

Percent H ig hly Annoyed (%H A)  

M iedema a nd Vo s Schultz  

Air  Ro ad Ra il Combined 

55 12 7  4  3 

60 19 1 2 7  6 

65 28 1 8 1 1 12 

70 37 2 9 1 6 22 

75 48 4 0 2 2 36 

 

 

Source: Miedema & Vos 1998. 

As noted by the World Health Organization (WHO), even though aircraft noise seems to produce a 

stronger annoyance response than road traffic, caution should be exercised when interpreting 

synthesized data from different studies (WHO 2000). The WHO noted that five major parameters should 

be randomly distributed for the analyses to be valid: personal, demographic, and lifestyle factors, as well 

as the duration of noise exposure and the population experience with noise. 
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The Federal Interagency Committee on Noise (FICON) found that the updated Schultz curve remains the 

best available source to predict community response to transportation noise without any segregation by 

transportation source (FICON 1992); a position also held by the Federal Interagency Committee on 

Aircraft Noise (FICAN) in 1997 (FICAN 1997). However, FICON also recommended further research to 

investigate the differences in perceptions of aircraft noise, ground transportation noise (highways and 

railroads), and general background noise. 

E.3.2 Speech Interference 

Speech interference associated with aircraft noise is a primary cause of annoyance for communities. The 

disruption of routine activities such as radio or television listening, telephone use, or family conversation 

gives rise to frustration and irritation. The quality of speech communication is particularly important in 

classrooms and offices. In industrial settings it can cause fatigue and vocal strain in those who attempt 

to communicate over the noise. 

The disruption of speech in the classroom is a primary concern, due to the potential for adverse effects 

on a child’s learning ability. There are two aspects to speech comprehension: 

1. Word Intelligibility - the percent of words transmitted and received. This might be important for 

students in the lower grades who are learning the English language, and particularly for students 

who are learning English as a Second Language. 

2. Sentence Intelligibility – the percent of sentences transmitted and understood. This might be 

important for high-school students and adults who are familiar with the language, and who do not 

necessarily have to understand each word in order to understand sentences. 

For teachers to be clearly understood by their students, it is important that regular voice communication 

is clear and uninterrupted. Not only does the background sound level have to be low enough for the 

teacher to be clearly heard, but intermittent outdoor noise events also need to be minimized. It is 

therefore important to evaluate the steady background level, the level of voice communication, and the 

single-event level due to aircraft overflights that might interfere with speech. 

Several research studies have been conducted and guideline documents have been developed that 

result in a fairly consistent set of noise level criteria for speech interference. This section provides an 

overview of the results of these studies. 

E.3.2.1 U.S. Federal Criteria for Interior Noise 

In 1974, the USEPA identified a goal of an indoor 24-hour average sound level Leq(24) of 45 dB to minimize 

speech interference, based on the intelligibility of sentences in the presence of a steady background 

noise (USEPA 1974). Intelligibility pertains to the percentage of speech units correctly understood out of 

those transmitted, and specifies the type of speech material used, i.e., sentences or words. The curve 

displayed in Figure E-5 shows the effect of steady indoor background sound levels on sentence 

intelligibility. For an average adult with normal hearing and fluency in the language, steady indoor 

background sound levels of less than 45 dB Leq are expected to allow 100 percent intelligibility of 

sentences. 
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Source: USEPA 1974. 

Figure E-5 

The curve shows 99 percent sentence intelligibility for background sound levels at an Leq of 54 dB, and 

less than 10 percent intelligibility for background levels above an Leq of 73 dB. Note that the curve is 

especially sensitive to changes in sound level between 65 dB and 75 dB. An increase of 1 dB in 

background sound level from 70 dB to 71 dB results in a 14 percent decrease in sentence intelligibility, 

whereas a 1 dB increase in background sound level from 60 dB to 61 dB results in a less than 1 percent 

decrease in sentence intelligibility. 

E.3.2.2 Classroom Criteria 

For listeners with normal hearing and fluency in the language, complete sentence intelligibility can be 

achieved when the signal-to-noise ratio (i.e., the difference between the speech level and the level of 

the interfering noise) is in the range 15 to 18 dB (Lazarus 1990). 

Both the ANSI and the American Speech-Language-Hearing Association (ASHLA) recommend at least a 

15 dB signal-to-noise ratio in classrooms to ensure that children with hearing impairments and language 

disabilities are able to enjoy high speech intelligibility (ANSI 2002; ASHLA 1995). As such, provided that 

the average adult male or female voice registers a minimum of 50 dB Lmax in the rear of the classroom, 

the ANSI standard requires that the continuous background noise level indoors must not exceed an Leq 

of 35 dB (assumed to apply for the duration of school hours). 

The WHO reported that for a speaker-to-listener distance of about 1 meter, empirical observations have 

shown that speech in relaxed conversations is 100 percent intelligible in background noise levels of 

about 35 dB, and speech can be fairly well understood in the presence of background levels of 45 dB. 

The WHO recommends a guideline value of 35 dB Leq for continuous background levels in classrooms 

during school hours (WHO 2000). 
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Bradley suggests that in smaller rooms, where speech levels in the rear of the classroom are 

approximately 50 dB Lmax, steady-state noise levels above 35 dB Leq may interfere with the intelligibility 

of speech (1993). 

For the purposes of determining eligibility for noise insulation funding, the Federal Aviation 

Administration (FAA) guidelines state that the design objective for a classroom environment is 45 dB Leq 

resulting from aircraft operations during normal school hours (FAA 1985). 

However, most aircraft noise is not continuous and consists of individual events where the sound level 

exceeds the background level for a limited time period as the aircraft flies over. Since speech 

interference in the presence of aircraft noise is essentially determined by the magnitude and frequency 

of individual aircraft flyover events, a time-averaged metric alone, such as Leq, is not necessarily 

appropriate when evaluating the overall effects. In addition to the background level criteria described 

above, single-event criteria, which account for those sporadic, intermittent outdoor noisy events, are 

also essential when specifying speech interference criteria. 

In 1984, a report to the Port Authority of New York and New Jersey recommended utilizing the Speech 

Interference Level (SIL) metric for classroom noise criteria (Sharp and Plotkin 1984). This metric is based 

on the maximum sound levels in the frequency range (approximately 500 Hz to 2,000 Hz) that directly 

affect speech communication. The study identified an SIL (the average of the sound levels in the 500, 

1000, and 2000 Hz octave-bands) of 45 dB as the desirable goal, which was estimated to provide 90 

percent word intelligibility for the short time periods during aircraft over-flights. Although early 

classroom level criteria were defined in terms of SIL, the use and measurement of Lmax as the primary 

metric has since become more popular. Both metrics take into consideration the Lmax associated with 

intermittent noise events and can be related to existing background levels when determining speech 

interference percentages. An SIL of 45 dB is approximately equivalent to an A-weighted Lmax of 50 dB for 

aircraft noise (Wesler 1986). 

In 1998, a report also concluded that if an aircraft noise event’s indoor Lmax reached the speech level of 

50 dB, 90 percent of the words would be understood by students seated throughout the classroom 

(Lind, Pearsons, and Fidell 1998). Intermittent aircraft noise does not appreciably disrupt classroom 

communication at lower levels or continuously, so the authors adopted an indoor Lmax of 50 dB as the 

maximum single-event level permissible in classrooms. Note that this limit was set based on students 

with normal hearing and no special needs; at-risk students may be adversely affected at lower sound 

levels. 

Bradley suggests that SEL is a better indicator of indoor estimated speech interference in the presence 

of aircraft overflights (1985). For acceptable speech communication using normal vocal efforts, Bradley 

suggests that the indoor SEL be no greater than 64 dB. The author assumes a 26 dB outdoor-to- indoor 

noise reduction that equates to 90 dB SEL outdoors. Therefore, aircraft events producing outdoor SEL 

values greater than 90 dB would result in disruption to indoor speech communication. Bradley’s work 

indicates that, for speakers talking with a casual vocal effort, 95 percent intelligibility would be achieved 

when indoor SEL values do not exceed 60 dB, which translates approximately to an Lmax of 50 dB. 
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In the presence of intermittent noise events, ANSI states that the criteria for allowable background noise 

level can be relaxed since speech is impaired only for the short time when the aircraft noise is close to 

its maximum value. Consequently, ANSI recommends that when the background noise level of the 

noisiest hour is dominated by aircraft noise, the indoor criteria (35 dB Leq for continuous background 

noise) can be increased by 5 dB to an Leq of 40 dB, as long as the noise level does not exceed 40 dB for 

more than 10 percent of the noisiest hour (ANSI 2002). 

The WHO does not recommend a specific indoor Lmax criterion for single-event noise, but does place a 

guideline value at an Leq of 35 dB for overall background noise in the classroom. However, WHO does 

report that “for communication distances beyond a few meters, speech interference starts at sound 

pressure levels below 50 dB for octave bands centered on the main speech frequencies at 500 Hz, [1000 

Hz], and [2000 Hz]” (WHO 2000). It can be inferred that this can be approximated by an Lmax value of 50 

dB. 

The United Kingdom Department for Education and Skills (UKDFES) established, in its classroom 

acoustics guide, a 30-minute time-averaged metric (Leq [30min]) for background levels and LA1,30 min for 

intermittent noises, at thresholds of 30 to 35 dB and 55 dB, respectively. LA1,30 min represents the A-

weighted sound level that is exceeded one percent of the time (in this case, during a 30 minute teaching 

session) and is generally equivalent to the Lmax metric (UKDFES 2003). 

E.3.2.3 Summary 

As the previous section demonstrates, research indicates that it is not only important to consider the 

continuous background levels using time-averaged metrics, but also the intermittent events, using 

single-event metrics such as Lmax. Table E-2 provides a summary of the noise level criteria recommended 

in the scientific literature. 

Table E-2 

Source Metric/Level (dB) Effects and Notes 

U.S. FAA (1985) Leq(during school hours) = 45 dB  
Federal assistance criteria for school sound 
insulation; supplemental single-event criteria 
may be used 

Lind et al. (1998) 
Sharp and Plotkin (1984) 
Wesler (1986) 

Lmax = 50 dB / 
SIL 45 

Single event level permissible in the 
classroom 

WHO (1999)  
Leq = 35 dB  
Lmax = 50 dB  

Assumes average speech level of 50 dB and 
recommends signal to noise ratio of 15 dB 

U.S. ANSI (2002)  Leq = 40 dB, Based on Room Volume 
Acceptable background level for continuous 
noise/ relaxed criteria for intermittent noise 
in the classroom 

U.K. DFES (2003) 
Leq(30min) = 30-35 dB  
Lmax = 55 dB  

Minimum acceptable in classroom and most 
other learning environs  

 

When considering intermittent noise caused by aircraft overflights, a review of the relevant scientific 

literature and international guidelines indicates that an appropriate criterion is a limit on indoor 

background noise levels of 35 to 40 dB Leq and a limit on single events of 50 dB Lmax. 
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E.3.3 Sleep Disturbance 

The disturbance of sleep is a major concern for communities exposed to nighttime aircraft noise. There 

have been numerous research studies that have attempted to quantify the complex effects of noise on 

sleep. This section provides an overview of the major noise-induced sleep disturbance studies that have 

been conducted, with particular emphasis placed on those studies that have influenced U.S. Federal 

noise policy. The studies have been separated into two groups: 

1. Initial studies that were performed in the 1960s and 1970s, where the research was focused on 

laboratory sleep observations. 

2. Later studies that were performed from the 1990s to the present, where the research was focused 

on field observations and the correlations previous to laboratory research. 

E.3.3.1 Initial Studies 

The relationship between noise levels and sleep disturbance is complex and not fully understood. The 

disturbance depends not only on the depth of sleep, but also on the previous exposure to aircraft noise, 

familiarity with the surroundings, the physiological and psychological condition of the recipient, and a 

host of other situational factors. The most readily measurable effect of noise on sleep is the number of 

arousals or awakenings, so the body of scientific literature has focused on predicting the percentage of 

the population that will be awakened at various noise levels. Fundamentally, regardless of the tools 

used to measure the degree of sleep disturbance (awakenings, arousals, etc.), these studies have 

grouped the data points into bins to predict the percentage of the population likely to be disturbed at 

various sound level thresholds. 

FICON produced a guidance document that provided an overview of the most pertinent sleep 

disturbance research that had been conducted throughout the 1970s (FICON 1992). Literature reviews 

and meta-analysis conducted between 1978 and 1989 made use of the existing datasets that indicated 

the effects of nighttime noise on various sleep-state changes and awakenings (Lukas 1978; Griefahn 

1978; Peasons et al. 1989). FICON noted that various indoor A-weighted sound levels – ranging from 25 

to 50 dB were observed to be thresholds below which significant sleep effects were not expected. FICON 

did not endorse the reliability of the results due to the large variability in the data. 

However, FICON did recommend the use of an interim dose-response curve—awaiting future research—

that predicted the percent of the exposed population expected to be awakened as a function of the 

exposure to single event noise levels, which were expressed in terms of SEL. This curve was based on the 

research conducted for the U.S. Air Force (Finegold 1994). The dataset included most of the research 

performed up to that point, and predicted that ten percent of the population would be awakened when 

exposed to an interior SEL of approximately 58 dB. The data utilized to derive this relationship were 

primarily the results of controlled laboratory studies. 

E.3.3.2 Recent Sleep Disturbance Research – Field and Laboratory Studies 

It was noted in the early sleep disturbance research that the controlled laboratory studies did not 

account for many factors that are important to sleep behavior, such as habituation to the environment, 

previous exposure to noise, and awakenings from sources other than aircraft noise. In the early 1990s, 
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field studies were conducted to validate the earlier laboratory work. The most significant finding from 

these studies was that an estimated 80 to 90 percent of sleep disturbances were not related to 

individual outdoor noise events, but were instead the result of indoor noise sources and other non-

noise-related factors. The results showed that there was less of an effect of noise on sleep in real-life 

conditions than had been previously reported from laboratory studies. 

E.3.3.3 FICAN 

The interim FICON dose-response curve that was recommended for use in 1992 was based on the most 

pertinent sleep disturbance research that was conducted through the 1970s, primarily in laboratory 

settings. After that time, considerable field research was conducted to evaluate the sleep effects in 

peoples’ normal, home environment. Laboratory sleep studies tend to show higher values of sleep 

disturbance than field studies because people who sleep in their own homes are habituated to their 

environment and, therefore, do not wake up as easily (FICAN 1997). 

Based on the new information, FICAN updated its recommended dose-response curve in 1997, depicted 

as the lower curve in Figure E-6. This figure is based on the results of three field studies (Ollerhead 1992; 

Fidell et al. 1994; Fidell et al. 1995a and 1995b), along with the datasets from six previous field studies. 

 

Figure E-6 

The new relationship represents the higher end, or upper envelope, of the latest field data. It should be 

interpreted as predicting the “maximum percent of the exposed population expected to be behaviorally 

awakened” or the “maximum percent awakened” for a given residential population. According to this 

relationship, a maximum of 3 percent of people would be awakened at an indoor SEL of 58 dB, 

compared to 10 percent using the 1992 curve. An indoor SEL of 58 dB is equivalent to outdoor SEL’s of 

73 and 83 dB respectively assuming 15 and 25 dB noise level reduction from outdoor to indoor with 

windows open and closed, respectively.   

The FICAN 1997 curve is represented by the following equation: 

Percent Awakenings = 0.0087 x [SEL–30]1.79 
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Note the relatively low percentage of awakenings to fairly high noise levels. People think they are 

awakened by a noise event, but usually the reason for awakening is otherwise. For example, the 1992 

UK CAA study found that the average person was awakened about 18 times per night for reasons other 

than exposure to an aircraft noise. Some of these awakenings are due to the biological rhythms of sleep 

and some to other reasons that were not correlated with specific aircraft events. 

E.3.3.4 Number of Events and Awakenings 

In recent years, there have been studies and one proposal that attempted to determine the effect of 

multiple aircraft events on the number of awakenings. The German Aerospace Center (DLR) conducted 

an extensive study focused on the effects of nighttime aircraft noise on sleep and other related human 

performance factors (Basner 2004). The DLR study was one of the largest studies to examine the link 

between aircraft noise and sleep disturbance and involved both laboratory and in home field research 

phases. The DLR investigators developed a dose-effect curve that predicts the number of aircraft events 

at various values of Lmax expected to produce one additional awakening over the course of a night. The 

dose-effect curve was based on the relationships found in the field studies. 

In July 2008 ANSI and the Acoustical Society of America (ASA) published a method to estimate the 

percent of the exposed population that might be awakened by multiple aircraft noise events based on 

statistical assumptions about the probability of awakening (or not awakening) (ANSI 2008). This method 

relies on probability theory rather than direct field research/experimental data to account for multiple 

events. 

Figure E-7 depicts the awakenings data that form the basis and equations of ANSI S12.9-2008. The curve 

labeled ‘Eq. (B1)’ is the relationship between noise and awakening endorsed by FICAN in 1997. The ANSI 

recommended curve labeled ‘Eq. (1)’ quantifies the probability of awakening for a population of 

sleepers, who are exposed to an outdoor noise event as a function of the associated indoor SEL in the 

bedroom. This curve was derived from studies of behavioral awakenings associated with noise events in 

“steady state” situations where the population has been exposed to the noise long enough to be 

habituated. The data points in Figure E-7 come from these studies. Unlike the FICAN curve, the ANSI 

2008 curve represents the average of the field research data points. 
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Source: ANSI 2008. 

Figure E-7 

In December 2008, FICAN recommended the use of this new estimation procedure for future analyses of 

behavioral awakenings from aircraft noise. In that statement, FICAN also recognized that additional 

sleep disturbance research is underway by various research organizations, and results of that work may 

result in additional changes to FICAN’s position. Until that time, FICAN recommends the use of 

ANSI S12.9-2008. 

E.3.4 Noise-Induced Hearing Impairment 

Residents in surrounding communities express concerns regarding the effects of aircraft noise on 

hearing. This section provides a brief overview of hearing loss caused by noise exposure. The goal is to 

provide a sense of perspective as to how aircraft noise (as experienced on the ground) compares to 

other activities that are often linked with hearing loss. 

E.3.4.1 Hearing Threshold Shifts 

Hearing loss is generally interpreted as a decrease in the ear’s sensitivity or acuity to perceive sound, 

i.e., a shift in the hearing threshold to a higher level. This change can either be a Temporary Threshold 

Shift (TTS) or a Permanent Threshold Shift (PTS) (Berger 1995). 

TTS can result from exposure to loud noise over a given amount of time, yet the hearing loss is not 

necessarily permanent. An example of TTS is a person attending a loud music concert. After the concert 

is over, the person may experience a threshold shift that may last several hours, depending upon the 

level and duration of exposure. While experiencing TTS, the person becomes less sensitive to low-level 

sounds, particularly at certain frequencies in the speech range (typically near 4,000 Hz). Normal hearing 

ability eventually returns as long as the person has enough time to recover within a relatively quiet 

environment. 
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PTS usually results from repeated exposure to high noise levels, where the ears are not given adequate 

time to recover from the strain and fatigue of exposure. A common example of PTS is comes from 

working in a loud environment such as a factory. It is important to note that a TTS can eventually 

become PTS over time with continuous exposure to high noise levels. Thus, even if the ear is given time 

to recover from TTS, repeated occurrence of TTS may eventually lead to permanent hearing loss. The 

point at which TTS results in PTS is difficult to identify and varies with a person’s sensitivity. 

E.3.4.2 Criteria for Permanent Hearing Loss 

Considerable data on hearing loss have been collected and analyzed by the scientific/medical 

community. It is well established that continuous exposure to high noise levels will damage human 

hearing (USEPA 1978). The Occupational Safety and Health Administration (OSHA) regulation of 1971 

standardizes the limits on workplace noise exposure for protection from hearing loss. The regulation 

sets an average level of 90 dB over an 8-hour work period or 85 dB over a 16-hour period, with the 

average level based on a 5 dB decrease per doubling of exposure time (US Department of Labor 1970). 

Even the most protective criterion (no measurable hearing loss for the most sensitive portion of the 

population at the ear’s most sensitive frequency, 4,000 Hz, after a 40-year exposure) is an average 

sound level of 70 dB over a 24-hour period. 

The USEPA established 75 dB for an 8-hour exposure and 70 dB for a 24-hour exposure as the average 

noise level standard required to protect 96 percent of the population from greater than a 5 dB PTS 

(USEPA 1978). The National Academy of Sciences Committee on Hearing, Bioacoustics, and 

Biomechanics identified 75 dB as the minimum level at which hearing loss may occur (CHABA 1977). 

Finally, the WHO has concluded that environmental and leisure-time noise below an Leq24 value of 70 dB 

“will not cause hearing loss in the large majority of the population, even after a lifetime of exposure” 

(WHO 2000). 

E.3.4.3 Hearing Loss and Aircraft Noise 

The 1982 USEPA Guidelines report specifically addresses the criteria and procedures for assessing noise-

induced hearing loss in terms of the Noise-Induced Permanent Threshold Shift (NIPTS). NIPTS is a 

quantity that defines the permanent change in hearing level, or threshold, caused by exposure to noise 

(USEPA 1982). Numerically, the NIPTS is the change in threshold averaged over the frequencies 500, 

1,000, 2,000, and 4,000 Hz that can be expected from daily exposure to noise over a normal working 

lifetime of 40 years, with the exposure beginning at an age of 20 years old. A grand average of the NIPTS 

over time (40 years) and hearing sensitivity (10 to 90 percentiles of the exposed population) is termed 

the Average NIPTS, or Ave NIPTS for short. The Ave NIPTS that can be expected for noise exposure as 

measured by the DNL metric is given in Table E-3. 
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Table E-3 

DNL Ave. NIPTS 
dB*

10th 
Percentile 
NIPTS dB*

75-76 1.0 4.0
76-77 1.0 4.5
77-78 1.6 5.0
78-79 2.0 5.5
79-80 2.5 6.0
80-81 3.0 7.0
81-82 3.5 8.0
82-83 4.0 9.0
83-84 4.5 10.0
84-85 5.5 11.0
85-86 6.0 12.0
86-87 7.0 13.5
87-88 7.5 15.0
88-89 8.5 16.5
89-90 9.5 18.0

     * Rounded to the nearest 0.5 dB
 

For example, for a noise exposure of 80 dB DNL, the expected lifetime average value of NIPTS is 2.5 dB, 

or 6.0 dB for the 10th
 percentile. Characterizing the noise exposure in terms of DNL will usually 

overestimate the assessment of hearing loss risk because DNL includes a 10 dB weighting factor for 

aircraft operations occurring between 10 p.m. and 7 a.m. If, however, flight operations between the 

hours of 10 p.m. and 7 a.m. account for 5 percent or less of the total 24-hour operations, the 

overestimation is on the order of 1.5 dB.  

From a civilian airport perspective, the scientific community has concluded that there is little likelihood 

that the resulting noise exposure from aircraft noise could result in either temporary or permanent 

hearing loss. Studies on community hearing loss from exposure to aircraft flyovers near airports showed 

that there is no danger, under normal circumstances, of hearing loss due to aircraft noise (Newman and 

Beattie 1985). The USEPA criterion (Leq24 = 70 dBA) can be exceeded in some areas located near airports, 

but only outdoors. Inside a building, where people are more likely to spend most of their time, the 

average noise level will be much less than 70 dBA (Eldred and von Gierke 1993). Eldred and von Gierke 

also report that “several studies in the U.S., Japan, and the U.K. have confirmed the predictions that the 

possibility for permanent hearing loss in communities, even under the most intense commercial take-off 

and landing patterns, is remote” (1993). 

With regard to military airbases, as individual aircraft noise levels increase with the introduction of new 

aircraft, a 2009 Department of Defense (DoD) policy directive requires that hearing loss risk be 

estimated for the at risk population, defined as the population exposed to DNL greater than or equal to 

80 dB (DoD 2009). Specifically, DoD components are directed to “use the 80 DNL noise contour to 

identify populations at the most risk of potential hearing loss”. This does not preclude populations 

outside the 80 DNL contour, i.e., at lower exposure levels, from being at some degree of risk of hearing 

loss. However, the analysis should be restricted to populations within this contour area, including 
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residents of on-base housing. The exposure of workers inside the base boundary area should be 

considered occupational and evaluated using the appropriate DoD component regulations for 

occupational noise exposure. 

With regard to military airspace activity, studies have shown conflicting results. A 1995 laboratory study 

measured changes in human hearing from noise representative of low-flying aircraft on MTRs (Nixon et 

al. 1993). The potential effects of aircraft flying along MTRs is of particular concern because maximum 

overflight noise levels can exceed 115 dB, with rapid increases in noise levels exceeding 30 dB per 

second. In this study, participants were first subjected to four overflight noise exposures at A-weighted 

levels of 115 dB to 130 dB. Fifty percent of the subjects showed no change in hearing levels, 25 percent 

had a temporary 5 dB increase in sensitivity (the people could hear a 5 dB wider range of sound than 

before exposure), and 25 percent had a temporary 5 dB decrease in sensitivity(the people could hear a 5 

dB narrower range of sound than before exposure). In the next phase, participants were subjected to a 

single overflight at a maximum level of 130 dB for eight successive exposures, separated by 90 seconds, 

or until a temporary shift in hearing was observed. The temporary hearing threshold shifts showed an 

increase in sensitivity of up to 10 dB. 

In another study of 115 test subjects between 18 and 50 years old, temporary threshold shifts were 

measured after laboratory exposure to military low-altitude flight noise (Ising et al. 1999). 

According to the authors, the results indicate that repeated exposure to military low-altitude flight noise 

with Lmax greater than 114 dB, especially if the noise level increases rapidly, may have the potential to 

cause noise induced hearing loss in humans. 

E.3.4.4 Summary 

Aviation and typical community noise levels near airports are not comparable to the occupational or 

recreational noise exposures associated with hearing loss. Studies of aircraft noise levels associated with 

civilian airport activity have not definitively correlated permanent hearing impairment with aircraft 

activity. It is unlikely that airport neighbors will remain outside their homes 24 hours per day, so there is 

little likelihood of hearing loss below an average sound level of 75 dB DNL. Near military airbases, 

average noise levels above 75 dB may occur. Although new DoD policy dictates that NIPTS be evaluated, 

no research results to date have definitively related permanent hearing impairment to aviation noise. 

E.3.5 Non-auditory Health Effects 

Studies have been conducted to determine whether correlations exist between noise exposure and 

cardiovascular problems, birth weight, and mortality rates. The non-auditory effect of noise on humans 

is not as easily substantiated as the effect on hearing. The results of studies conducted in the U.S., 

primarily concentrating on cardiovascular response to noise, have been contradictory (Cantrell 1974). 

Cantrell concluded that the results of human and animal experiments show that average or intrusive 

noise can act as a stress-provoking stimulus. Prolonged stress is known to be a contributor to a number 

of health disorders. Kryter and Poza state, “it is more likely that noise-related general ill-health effects 

are due to the psychological annoyance from the noise interfering with normal everyday behavior, than 

it is from the noise eliciting, because of its intensity, reflexive response in the autonomic or other 
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physiological systems of the body” (1980). Psychological stresses may cause a physiological stress 

reaction that could result in impaired health. 

The National Institute for Occupational Safety and Health and the USEPA commissioned CHABA in 1981 

to study whether established noise standards are adequate to protect against health disorders other 

than hearing defects. CHABA’s conclusion was that: 

“Evidence from available research reports is suggestive, but it does not provide definitive answers to the 

question of health effects, other than to the auditory system, of long-term exposure to noise. It seems 

prudent, therefore, in the absence of adequate knowledge as to whether or not noise can produce 

effects upon health other than damage to auditory system, either directly or mediated through stress, 

that insofar as feasible, an attempt should be made to obtain more critical evidence.” 

Since the CHABA report, there have been more recent studies that suggest that noise exposure may 

cause hypertension and other stress-related effects in adults. Near an airport in Stockholm, Sweden, the 

prevalence of hypertension was reportedly greater among nearby residents who were exposed to 

energy averaged noise levels exceeding 55 dB and maximum noise levels exceeding 72 dB, particularly 

older subjects and those not reporting impaired hearing ability (Rosenlund et al. 2001). A study of 

elderly volunteers who were exposed to simulated military low-altitude flight noise reported that blood 

pressure was raised by an Lmax of 112 dB and high speed level increase (Michalak et al. 1990). Yet 

another study of subjects exposed to varying levels of military aircraft or road noise found no significant 

relationship between noise level and blood pressure (Pulles et al. 1990). 

The U.S. Department of the Navy prepared a programmatic Environmental Assessment (EA) for the 

continued use of non-explosive ordnance on the Vieques Inner Range. Following the preparation of the 

EA, it was learned that research conducted by the University of Puerto Rico, Ponce School of Medicine, 

suggested that Vieques fishermen and their families were experiencing symptoms associated with 

vibroacoustic disease (VAD) (U.S. Department of the Navy 2002). The study alleged that exposure to 

noise and sound waves of large pressure amplitudes within lower frequency bands, associated with 

Navy training activities—specifically, air-to-ground bombing or naval fire support— was related to a 

larger prevalence of heart anomalies within the Vieques fishermen and their families. The Ponce School 

of Medicine study compared the Vieques group with a group from Ponce Playa. A 1999 study conducted 

on Portuguese aircraft-manufacturing workers from a single factory reported effects of jet aircraft noise 

exposure that involved a wide range of symptoms and disorders, including the cardiac issues on which 

the Ponce School of Medicine study focused. The 1999 study identified these effects as VAD. 

Johns Hopkins University (JHU) conducted an independent review of the Ponce School of Medicine 

study, as well as the Portuguese aircraft workers study and other relevant scientific literature. JHU 

findings concluded that VAD should not be accepted as a syndrome, given that exhaustive research 

across a number of populations has not yet been conducted. JHU also pointed out that the evidence 

supporting the existence of VAD comes largely from one group of investigators and that similar results 

would have to be replicated by other investigators. In short, JHU concluded that it had not been 

established that noise was the causal agent for the symptoms reported, and no inference can be made 

as to the role of noise from naval gunfire in producing echocardiographic abnormalities (U.S. 

Department of the Navy 2002). 
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Most studies of non-auditory health effects from long-term noise exposure have found that noise 

exposure levels established for hearing protection will also protect against any potential non-auditory 

health effects, at least in workplace conditions. One of the best scientific summaries of these findings is 

contained in the lead paper at the National Institutes of Health Conference on Noise and Hearing Loss, 

held on 22 to 24 January 1990 in Washington, D.C.: 

“The non-auditory effects of chronic noise exposure, when noise is suspected to act as one of the risk 

factors in the development of hypertension, cardiovascular disease, and other nervous disorders, have 

never been proven to occur as chronic manifestations at levels below these criteria (an average of 75 

dBA for complete protection against hearing loss for an 8-hour day). At the 1988 International Congress 

on Noise as a Public Health Problem, most studies attempting to clarify such health effects did not find 

them at levels below the criteria protective of noise-induced hearing loss, and even above these criteria, 

results regarding such health effects were ambiguous. Consequently, one comes to the conclusion that 

establishing and enforcing exposure levels protecting against noise-induced hearing loss would not only 

solve the noise-induced hearing loss problem, but also any potential non-auditory health effects in the 

work place” (von Gierke 1990). 

Although these findings were specifically directed at noise effects in the workplace, they are equally 

applicable to aircraft noise effects in the community environment. Research studies regarding the non-

auditory health effects of aircraft noise are ambiguous, at best, and often contradictory. Yet, even those 

studies that purport to find such health effects use time-average noise levels of 75 dB and higher for 

their research. 

For example, two UCLA researchers apparently found a relationship between aircraft noise levels under 

the approach path to Los Angeles International Airport (LAX) and increased mortality rates among the 

exposed residents by using an average noise exposure level greater than 75 dB for the “noise-exposed” 

population (Meacham and Shaw 1979). Nevertheless, three other UCLA professors analyzed those same 

data and found no relationship between noise exposure and mortality rates (Frerichs et al. 1980). 

As a second example, two other UCLA researchers used this same population near LAX to show a higher 

rate of birth defects for 1970 to 1972 when compared with a control group residing away from the 

airport (Jones and Tauscher 1978). Based on this report, a separate group at the Center for Disease 

Control performed a more thorough study of populations near Atlanta’s Hartsfield-Jackson International 

Airport (ATL) for 1970 to 1972 and found no relationship in their study between 17 identified categories 

of birth defects and aircraft noise levels above 65 dB (Edmonds et al. 1979). 

In summary, there is no scientific basis for a claim that potential health effects exist for aircraft time 

average sound levels below 75 dB. 

The potential for noise to affect physiological health, such as the cardiovascular system, has been 

speculated; however, no unequivocal evidence exists to support such claims (Harris 1997). Conclusions 

drawn from a review of health effect studies involving military low-altitude flight noise, with its 

unusually high maximum levels and rapid rise in sound level, have shown no increase in cardiovascular 

disease (Schwartze and Thompson 1993). Additional claims that are unsupported are that flyover noise 

produces increased mortality rates and increases in cardiovascular death, aggravates post-traumatic 
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stress syndrome, increases stress, increases admissions to mental hospitals, and adversely affects 

pregnant women and the unborn fetus (Harris 1997). 

E.3.6 Performance Effects 

The effect of noise on a person’s performance of activities or tasks has been the subject of many studies. 

Some of these studies have established links between continuous high noise levels and performance 

loss. Noise-induced performance losses are most frequently reported in studies employing noise levels 

in excess of 85 dB. Little change has been found in low-noise cases. It has been cited that moderate 

noise levels appear to act as a stressor for more sensitive individuals performing a difficult psychomotor 

task. 

While the results of research on the general effect of periodic aircraft noise on performance have yet to 

yield definitive criteria, several general trends have been noted including: 

 A periodic intermittent noise is more likely to disrupt performance than a steady-state 

continuous noise of the same level. Flyover noise, due to its intermittent nature, might be 

more likely to disrupt performance than a steady-state noise of equal level. 

 Noise is more inclined to affect the quality than the quantity of work. 

 Noise is more likely to impair the performance of tasks that place extreme demands on the 

worker. 

E.3.7 Noise Effects on Children 

In response to noise-specific and other environmental studies, Executive Order 13045, Protection of 

Children from Environmental Health Risks and Safety Risks (1997), requires federal agencies to ensure 

that policies, programs, and activities address environmental health and safety risks to identify any 

disproportionate risks to children. 

Research does suggest that environments with sustained high background noise can have variable 

effects, including effects on learning and cognitive abilities and various noise-related physiological 

changes. 

E.3.7.1 Effects on Learning and Cognitive Abilities 

The 2002 ANSI Standard (Acoustical Performance Criteria, Design Requirements, and Guidelines for 

Schools, revised in 2009) refers to studies that suggest that loud and frequent background noise can 

affect the learning patterns of young children (ANSI 2002). The standard provides discussion on the 

relationships between noise and learning, and stipulates design requirements and acoustical 

performance criteria for outdoor-to-indoor noise isolation. School design is directed to be cognizant of, 

and responsive to, surrounding land uses and the shielding of outdoor noise from the indoor 

environment. The acoustical performance criteria for schools include the requirement that the one-

hour-average background noise level shall not exceed 35 dBA in core learning spaces smaller than 

20,000 cubic-feet and 40 dBA in core learning spaces with enclosed volumes exceeding 20,000 cubic-

feet. This would require schools in quiet neighborhoods be constructed in a manner that lowers noise 

levels by 15 to 20 dBA relative to outdoor levels. In schools near airports, indoor noise levels would have 

to be lowered by 35 to 45 dBA relative to outdoor levels (ANSI 2002). 



 NAS Key West Airfield Operations Final Environmental Impact Statement 

Appendix E Noise  E-27 
July 2013   

The studies referenced that support the new standard are not specific to jet aircraft noise and the 

potential effects on children. However, there are references to studies that have shown that children in 

noisier classrooms score lower on a variety of tests. Excessive background noise or reverberation within 

schools causes interferences of communication and can therefore create an acoustical barrier to 

learning (ANSI 2002). Previous studies contribute to the body of evidence emphasizing the importance 

of communication, by way of the spoken language, to the development of cognitive skills. The ability to 

read, write, comprehend, and maintain attentiveness, is, in part, based upon whether teacher 

communication is consistently intelligible (ANSI 2002). 

Numerous studies have shown varying degrees of the effects of noise on the reading comprehension, 

attentiveness, puzzle-solving, and memory/recall ability of children. It is generally accepted that young 

children are more susceptible than adults to the effects of background noise. Young children are in a 

developmental stage (linguistic, cognitive, and proficiency), so barriers to hearing can cause 

interferences or disruptions in developmental evolution. 

Research on the impacts of aircraft noise, and noise in general, on the cognitive abilities of school-aged 

children has received more attention in recent years. Several studies suggest that aircraft noise can 

affect the academic performance of schoolchildren. Although many factors could contribute to learning 

deficits in school-aged children (e.g., socioeconomic level, home environment, diet, sleep patterns), 

evidence exists that suggests that chronic exposure to high aircraft noise levels can impair learning. 

Specifically, elementary school children attending schools near New York City’s two airports 

demonstrated lower reading scores than children living farther away from the flight paths (Green et al. 

1982). Researchers have found that tasks involving central processing and language comprehension 

(such as reading, attention, problem solving, and memory) appear to be the most affected by noise 

(Evans and Lepore 1993; Hygge 1994; and Evans et al. 1998). It has been demonstrated that chronic 

exposure of first- and second-grade children to aircraft noise can result in reading deficits and impaired 

speech perception (i.e., the ability to hear common, low-frequency [vowel] sounds but not high 

frequencies [consonants] in speech) (Evans and Maxwell 1997). 

The Evans and Maxwell study found that chronic exposure to aircraft noise resulted in reading deficits 

and impaired speech perception for first- and second-grade children (1997). Other studies found that 

children residing near LAX had more difficulty solving cognitive problems and did not perform as well as 

children from quieter schools in puzzle-solving and attentiveness (Bronzaft 1997; Cohen et al. 1980). 

Children attending elementary schools in high aircraft noise areas near London’s Heathrow Airport 

demonstrated poorer reading comprehension and selective cognitive impairments (Haines et al. 2001a, 

and 2001b). Similarly, a 1994 study found that students exposed to aircraft noise of approximately 76 

dBA scored 20 percent lower on recall ability tests than students exposed to ambient noise of 42 to 44 

dBA (Hygge 1994). Similar studies involving the testing of attention, memory, and reading 

comprehension of school children located near airports have shown that these children exhibited 

reduced performance results compared to those of similar groups of children who were located in 

quieter environments (Evans et al. 1998; Haines et al. 1998). The Haines and Stansfeld study indicated 

that there may be some long-term effects associated with exposure because one-year follow-up testing 

still demonstrated lowered scores for children in higher noise schools (Haines et al. 2001a, and 2001b). 
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In contrast, a 2002 study found that although children living near the old Munich airport scored lower in 

standardized reading and long-term memory tests than a control group, their performance on the same 

tests was equal to that of the control group once the airport was closed (Hygge et al. 2002). 

Finally, although it is recognized that there are many factors that could contribute to learning deficits in 

school-aged children, there is increasing awareness that chronic exposure to high aircraft noise levels 

may impair learning. This awareness has led the WHO and a North Atlantic Treaty Organization working 

group to conclude that daycare centers and schools should not be located near major sources of noise 

such as highways, airports, and industrial sites (WHO 2000; North Atlantic Treaty Organization 2000). 

E.3.7.2 Health Effects 

Physiological effects in children exposed to aircraft noise and the potential for health effects have been 

the focus of limited investigation. Studies include examination of blood pressure levels, hormonal 

secretions, and hearing loss. 

As a measure of stress response to aircraft noise, authors have looked at blood pressure readings to 

monitor children’s health. Children who were chronically exposed to aircraft noise from a new airport 

near Munich, Germany had modest (although significant) increases in blood pressure, significant 

increases in stress hormones, and a decline in quality of life (Evans et al. 1998). Children attending noisy 

schools had statistically significant higher average systolic and diastolic blood pressure (p<0.03). Systolic 

blood pressure means were 89.68 mm for children attending schools located in noisier environments 

compared to 86.77 mm for a control group. Similarly, diastolic blood pressure means for the noisier 

environment group were 47.84 mm and 45.16 for the control group (Cohen et al. 1980). 

Although the literature appears limited, studies focused on the wide range of potential effects of aircraft 

noise on school children have also investigated hormonal levels of groups of children exposed to aircraft 

noise and compared to a control group. Specifically, two studies analyzed cortisol and urinary 

catecholamine levels in school children as measurements of stress response to aircraft noise 

(Haines et al. 2001b and 2001c). In both instances, there were no differences between the aircraft-

noise-exposed children and the control groups. 

Other studies have reported hearing losses from exposure to aircraft noise. Noise-induced hearing loss 

was reportedly higher in children who attended a school located under a flight path near a Taiwan 

airport compared to children at another school farther away (Chen et al. 1997). Another study reported 

that hearing ability was reduced significantly in individuals who lived near an airport and were 

frequently exposed to aircraft noise (Chen and Chen 1993). In that study, noise exposure near the 

airport was reportedly uniform, with DNL greater than 75 dB and maximum noise levels of about 87 dB 

during overflights. Conversely, several other studies that were reviewed reported no difference in 

hearing ability between children exposed to high levels of airport noise and children located in quieter 

areas (Fisch 1977; Andrus et al. 1975; Wu et al. 1995). 

E.3.8 Effects on Domestic Animal and Wildlife 

Hearing is critical to an animal’s ability to react, compete, reproduce, hunt, forage, and survive in its 

environment. While the existing literature does include studies on possible effects of jet aircraft noise 
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and sonic booms on wildlife, there appears to have been little concerted effort in developing 

quantitative comparisons of aircraft noise effects on normal auditory characteristics. Behavioral effects 

have been relatively well described, but the larger ecological context issues, and the potential for 

drawing conclusions regarding effects on populations, has not been well developed. 

The relationships between potential auditory/physiological effects and species interactions with their 

environments are not well understood. Manci et al. assert that the consequences that physiological 

effects may have on behavioral patterns are vital to understanding the long-term effects of noise on 

wildlife (1988). Questions regarding the effects (if any) on predator-prey interactions, reproductive 

success, and intra-inter specific behavior patterns remain. 

The following discussion provides an overview of the existing literature on noise effects (particularly jet 

aircraft noise) on animal species. The literature reviewed outlines those studies that have focused on 

the observations of the behavioral effects that jet aircraft and sonic booms have on animals. 

A great deal of research was conducted in the 1960’s and 1970’s on the effects of aircraft noise on the 

public and the potential for adverse ecological impacts. These studies were largely completed in 

response to the increase in air travel and the introduction of supersonic jet aircraft. According to Manci 

et al., the foundation of information created from that focus does not necessarily correlate or provide 

information specific to the impacts to wildlife in areas overflown by aircraft at supersonic speed or at 

low altitudes (1988). 

The abilities to hear sounds and noise and to communicate assist wildlife in maintaining group 

cohesiveness and survivorship. Social species communicate by transmitting calls of warning, 

introduction, and others that are subsequently related to an individual’s or group’s responsiveness. 

Animal species differ greatly in their responses to noise. Noise effects on domestic animals and wildlife 

are classified as primary, secondary, and tertiary. Primary effects are direct, physiological changes to the 

auditory system, and most likely include the masking of auditory signals. Masking is defined as the 

inability of an individual to hear important environmental signals that may arise from mates, predators, 

or prey. There is some potential that noise could disrupt a species’ ability to communicate or interfere 

with behavioral patterns (Manci et al. 1988). Although the effects are likely temporal, aircraft noise may 

cause masking of auditory signals within exposed faunal communities. Animals rely on hearing to avoid 

predators, obtain food, and communicate and attract other members of their species. Aircraft noise may 

mask or interfere with these functions. Other primary effects, such as ear drum rupture or temporary 

and permanent hearing threshold shifts, are not as likely given the subsonic noise levels produced by 

aircraft overflights. Secondary effects may include non-auditory effects such as stress and hypertension; 

behavioral modifications; interference with mating or reproduction; and impaired ability to obtain 

adequate food, cover, or water. Tertiary effects are the direct result of primary and secondary effects. 

These include population decline and habitat loss. Most of the effects of noise are mild enough to be 

undetectable as variables of change in population size or population growth against the background of 

normal variation (Bowles 1995). Other environmental variables (e.g., predators, weather, changing prey 

base, ground-based disturbance) also influence secondary and tertiary effects and confound the ability 

to identify the ultimate factor in limiting productivity of a certain nest, area, or region (Smith et al. 
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1988). Overall, the literature suggests that species differ in their response to various types, durations, 

and sources of noise (Manci et al. 1988). 

Many scientific studies have investigated the effects of aircraft noise on wildlife, and some have focused 

on wildlife “flight” due to noise. Apparently, animal responses to aircraft are influenced by many 

variables, including size, speed, proximity (both height above the ground and lateral distance), engine 

noise, color, flight profile, and radiated noise. The type of aircraft (e.g., fixed wing versus rotor-wing 

[helicopter]) and type of flight mission may also produce different levels of disturbance, with varying 

animal responses (Smith et al. 1988). Consequently, it is difficult to generalize animal responses to noise 

disturbances across species. 

One result of the 1988 Manci et al. literature review was the conclusion that, while behavioral 

observation studies were relatively limited, a general behavioral reaction in animals from exposure to 

aircraft noise is the startle response. The intensity and duration of the startle response appears to be 

dependent on which species is exposed, whether there is a group or an individual, and whether there 

have been previous exposures. Responses range from flight, trampling, stampeding, jumping, or running 

to movement of the head in the apparent direction of the noise source. Manci et al. reported that the 

literature indicated that avian species may be more sensitive to aircraft noise than mammals (1988). 

E.3.8.1 Domestic Animals 

Although some studies report that the effects of aircraft noise on domestic animals is inconclusive, a 

majority of the literature reviewed indicates that domestic animals exhibit some behavioral responses to 

military overflights, but generally seem to habituate to the disturbances over a period of time. Mammals 

in particular appear to react to noise at sound levels higher than 90 dB, with responses including the 

startle response, freezing (i.e., becoming temporarily stationary), and fleeing from the sound source. 

Many studies on domestic animals suggest that some species appear to acclimate to some forms of 

sound disturbance (Manci et al. 1988). Some studies have reported primary and secondary effects 

including reduced milk production and rate of milk release, increased glucose concentrations, decreased 

levels of hemoglobin, increased heart rate, and a reduction in thyroid activity. These latter effects 

appear to represent a small percentage of the findings occurring in the existing literature. 

Some reviewers have indicated that earlier studies and claims by farmers linking adverse effects of 

aircraft noise on livestock did not necessarily provide clear-cut evidence of cause and effect (Cottereau 

1978). In contrast, many studies conclude that there is no evidence that aircraft overflights affect feed 

intake, growth, or production rates in domestic animals. 

Cattle 

In response to concerns about overflight effects on pregnant cattle, milk production, and cattle safety, 

the U.S. Air Force prepared a handbook for environmental protection that summarizes the literature on 

the impacts of low-altitude flights on livestock (and poultry), and includes specific case studies 

conducted in numerous airspaces across the country. Adverse effects have been found in a few studies, 

but have not been reproduced in other similar studies. One such study, conducted in 1983, suggested 

that 2 of 10 cows in late pregnancy aborted after showing rising estrogen and falling progesterone 

levels. These increased hormonal levels were reported as being linked to 59 aircraft overflights. The 
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remaining eight cows showed no changes in their blood concentrations and calved normally (U.S. Air 

Force 1994b). A similar study reported that abortions occurred in three out of five pregnant cattle after 

exposing them to flyovers by six different aircraft (U.S. Air Force 1994b). Another study suggested that 

feedlot cattle could stampede and injure themselves when exposed to low-level overflights (U.S. Air 

Force 1994b). 

A majority of the studies reviewed suggest that there is little or no effect of aircraft noise on cattle. 

Studies presenting adverse effects on domestic animals have been limited. A number of studies (Parker 

and Bayley 1960; Casady and Lehmann 1967; Kovalcik and Sottnik 1971) investigated the effects of jet 

aircraft noise and sonic booms on the milk production of dairy cows. Through the compilation and 

examination of milk production data from areas exposed to jet aircraft noise and sonic boom events, it 

was determined that milk yields were not affected. This was particularly evident in those cows that had 

been previously exposed to jet aircraft noise. 

One study examined the causes of 1,763 abortions in Wisconsin dairy cattle over a one-year time period, 

and none were associated with aircraft disturbances (U.S. Air Force 1993). In 1987, Anderson contacted 

seven livestock operators for production data, and no effects of low-altitude and supersonic flights were 

noted. Three out of 43 cattle previously exposed to low-altitude flights showed a startle response to an 

FA-18 aircraft flying overhead at 500 feet above ground level at 400 knots by running less than 10 

meters. They resumed normal activity within one minute (U.S. Air Force 1994b). In 1983, Beyer found 

that helicopters caused more reaction than other low-aircraft overflights. A 1964 study also found that 

helicopters flying 30 to 60 feet overhead did not affect milk production and pregnancies of 44 cows and 

heifers (U.S. Air Force 1994b). 

Additionally, Beyer reported that five pregnant dairy cows in a pasture did not exhibit fright-flight 

tendencies or have their pregnancies disrupted after being overflown by 79 low-altitude helicopter 

flights and 4 low-altitude, subsonic jet aircraft flights (U.S. Air Force 1994b). A 1956 study found that the 

reactions of dairy and beef cattle to noise from low-altitude, subsonic aircraft were similar to those 

caused by paper blowing about, strange persons, or other moving objects (U.S. Air Force 1994b). 

In a report to Congress, the U. S. Forest Service concluded that “evidence both from field studies of wild 

ungulates and laboratory studies of domestic stock indicate that the risks of damage are small (from 

aircraft approaches of 50 to 100 meters), as animals take care not to damage themselves (U.S. Forest 

Service 1992). If animals are overflown by aircraft at altitudes of 50 to 100 meters, there is no evidence 

that mothers and young are separated, that animals collide with obstructions (unless confined) or that 

they traverse dangerous ground at too high a rate.” These varied study results suggest that, although 

the confining of cattle could magnify animal response to aircraft overflight, there is no proven cause-

and-effect link between startling cattle from aircraft overflights and abortion rates or lower milk 

production. 

Horses 

Horses have also been observed to react to overflights of jet aircraft. Several of the studies reviewed 

reported a varied response of horses to low-altitude aircraft overflights. Observations made in 1966 and 

1968 noted that horses galloped in response to jet flyovers (U.S. Air Force 1993). In 1995, Bowles cites 
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Kruger and Erath as observing horses exhibiting intensive flight reactions, random movements, and 

biting/kicking behavior. However, no injuries or abortions occurred, and there was evidence that the 

mares adapted somewhat to the flyovers over the course of a month (U.S. Air Force 1994b). Although 

horses were observed noticing the overflights, it did not appear to affect either survivability or 

reproductive success. There was also some indication that habituation to these types of disturbances 

was occurring. 

LeBlanc et al. studied the effects of F-14 jet aircraft noise on pregnant mares (1991). They specifically 

focused on any changes in pregnancy success, behavior, cardiac function, hormonal production, and rate 

of habituation. Their findings reported observations of “flight-fright” reactions, which caused increases 

in heart rates and serum cortisol concentrations. The mares, however, did habituate to the noise. Levels 

of anxiety and mass body movements were the highest after initial exposure, with intensities of 

responses decreasing thereafter. There were no differences in pregnancy success when compared to a 

control group. 

Swine 

Generally, the literature findings for swine appear to be similar to those reported for cows and horses. 

While there are some effects from aircraft noise reported in the literature, these effects are minor. 

Studies of continuous noise exposure (i.e., 6 hours or 72 hours of constant exposure) reported 

influences on short-term hormonal production and release. Additional constant exposure studies 

indicated the observation of stress reactions, hypertension, and electrolyte imbalances (Dufour 1980). A 

study by Bond et al. demonstrated no adverse effects on the feeding efficiency, weight gain, ear 

physiology, or thyroid and adrenal gland condition of pigs subjected to aircraft noise (1963). 

Observations of heart rate increase were recorded and it was noted that cessation of the noise resulted 

in the return to normal heart rates. Conception rates and offspring survivorship did not appear to be 

influenced by exposure to aircraft noise. 

Similarly, simulated aircraft noise at levels of 100 dB to 135 dB had only minor effects on the rate of feed 

utilization, weight gain, food intake, and reproduction rates of boars and sows exposed, and there were 

no injuries or inner ear changes observed (Manci et al. 1988; Gladwin et al. 1988). 

Domestic Fowl 

According to a 1994 position paper by the U.S. Air Force on effects of low-altitude overflights (below 

1,000 feet) on domestic fowl, overflight activity has negligible effects (U.S. Air Force 1994a). The paper 

did recognize that given certain circumstances, adverse effects can be serious. Some of the effects can 

be panic reactions, reduced productivity, and effects on marketability (e.g., bruising of the meat caused 

during “pile-up” situations). 

The typical reaction of domestic fowl after exposure to sudden, intense noise is a short-term startle 

response. The reaction ceases as soon as the stimulus is ended, and within a few minutes all activity 

returns to normal. More severe responses are possible depending on the number of birds, the 

frequency of exposure, and environmental conditions. Large crowds of birds and birds not previously 

exposed are more likely to pile up in response to a noise stimulus (U.S. Air Force 1994a). According to 

studies and interviews with growers, it is typically the previously unexposed birds that incite panic 
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crowding, and the tendency to do so is markedly reduced within five exposures to the stimulus (U.S. Air 

Force 1994a). This suggests that the birds habituate relatively quickly. Egg productivity was not 

adversely affected by infrequent noise bursts, even at exposure levels as high as 120 to 130 dBA. 

Between 1956 and 1988, there were 100 recorded claims against the Navy for alleged damage to 

domestic fowl. The number of claims averaged three per year, with peak numbers of claims following 

publications of studies on the topic in the early 1960s (U.S. Air Force 1994a). Many of the claims were 

disproved or did not have sufficient supporting evidence. The claims were filed for the following alleged 

damages: 55 percent for panic reactions, 31 percent for decreased production, 6 percent for reduced 

hatchability, 6 percent for weight loss, and less than 1 percent for reduced fertility (U.S. Air Force 

1994a). 

Turkeys 

The review of the existing literature suggests that there has not been a concerted or widespread effort 

to study the effects of aircraft noise on commercial turkeys. One study involving turkeys examined the 

differences between simulated versus actual overflight aircraft noise, turkey responses to the noise, 

weight gain, and evidence of habituation (Bowles et al. 1990a). Findings from the study suggested that 

turkeys habituated to jet aircraft noise quickly, that there were no growth rate differences between the 

experimental and control groups, and that there were some behavioral differences that increased the 

difficulty in handling individuals within the experimental group. 

Low-altitude overflights were shown to cause turkey flocks which were kept inside turkey houses to 

occasionally pile up and experience high mortality rates due to the aircraft noise and a variety of 

disturbances unrelated to aircraft (U.S. Air Force 1994a). 

E.3.8.2 Wildlife 

Studies on the effects of overflights and sonic booms on wildlife have been focused mostly on avian 

species and ungulates such as caribou and bighorn sheep. Few studies have been conducted on marine 

mammals, small terrestrial mammals, reptiles, amphibians, and carnivorous mammals. Generally, 

species that live entirely below the surface of the water have also been ignored due to the fact they do 

not experience the same level of sound as terrestrial species (National Park Service 1994). Wild 

ungulates appear to be much more sensitive to noise disturbance than domestic livestock (Manci et al. 

1988). This may be due to previous exposure to disturbances. One common factor appears to be that 

low-altitude flyovers seem to be more disruptive in terrain where there is little cover (Manci et al. 1988). 

E.3.8.2.1 Mammals 

Terrestrial Mammals 

Studies of terrestrial mammals have shown that noise levels of 120 dBA can damage mammals’ ears, 

and levels of 95 dBA can cause temporary loss of hearing acuity. Noise from aircraft has affected other 

large carnivores by causing changes in home ranges, foraging patterns, and breeding behavior. One 

study recommended that aircraft not be allowed to fly at altitudes below 2,000 feet above ground level 

over important grizzly and polar bear habitat (Dufour 1980). Wolves have been frightened by low-
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altitude flights that were 25 to 1,000 feet off the ground. However, wolves have been found to adapt to 

aircraft overflights and noise as long as they were not being hunted from aircraft (Dufour 1980). 

Wild ungulates (American bison, caribou, bighorn sheep) appear to be much more sensitive to noise 

disturbance than domestic livestock (Weisenberger et al. 1996). Behavioral reactions may be related to 

the past history of disturbances by such things as humans and aircraft. Common reactions of reindeer 

kept in an enclosure and exposed to aircraft noise disturbance were a slight startle response, raising of 

the head, pricking ears, and scenting of the air. Panic reactions and extensive changes in behavior of 

individual animals were not observed. Observations of caribou in Alaska exposed to fixed-wing aircraft 

and helicopters showed running and panic reactions occurred when overflights were at an altitude of 

200 feet or less. The reactions decreased with increased altitude of overflights, and for overflights higher 

than 500 feet in altitude, the panic reactions stopped. Also, smaller groups reacted less strongly than 

larger groups. One negative effect of the running and avoidance behavior is increased expenditure of 

energy. For a 90-kilogram animal, the calculated expenditure due to aircraft harassment is 64 

kilocalories per minute when running and 20 kilocalories per minute when walking. When conditions are 

favorable, this expenditure can be counteracted with increased feeding; however, during harsh winter 

conditions, this may not be possible. Incidental observations of wolves and bears exposed to fixed-wing 

aircraft and helicopters suggested that wolves were less disturbed than wild ungulates, while grizzly 

bears showed the greatest response of any animal species observed. 

It has been proven that low-altitude overflights do induce stress in animals. Increased heart rates, an 

indicator of excitement or stress, have been found in pronghorn antelope, elk, and bighorn sheep. These 

reactions occur naturally as a response to predation, so infrequent overflights may not, in and of 

themselves, be detrimental. However, flights at high frequencies over a long period of time may cause 

harmful effects. The consequences of this disturbance, while cumulative, are not additive. Aircraft 

disturbance may not cause obvious and serious health effects, but coupled with a harsh winter, it may 

have an adverse impact. Research has shown that stress induced by other types of disturbances 

produces long-term decreases in metabolism and hormone balances in wild ungulates. 

Behavioral responses can range from mild to severe. Mild responses include head raising, body shifting, 

or turning to orient toward the aircraft. Moderate disturbance may be nervous behaviors, such as 

trotting a short distance. Escape is the typical severe response. 

Marine Mammals 

The physiological composition of the ear in aquatic and marine mammals exhibits adaptation to the 

aqueous environment. These differences (relative to terrestrial species) manifest themselves in the 

auricle and middle ear (Manci et al. 1988). Some mammals use echolocation to perceive objects in their 

surroundings and to determine the directions and locations of sound sources (Simmons 1983 in Manci et 

al. 1988). 

In 1980, the Acoustical Society of America held a workshop to assess the potential hazard of manmade 

noise associated with proposed Alaskan Arctic (North Slope-Outer Continental Shelf) petroleum 

operations on marine wildlife, and to prepare a research plan to secure the knowledge necessary for 

proper assessment of noise impacts (Acoustical Society of America 1980). Since 1980, it appears that 
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research on the responses of aquatic mammals to aircraft noise and sonic booms has been limited. 

Research conducted on northern fur seals, sea lions, and ringed seals indicated that there are some 

differences in how various animal groups receive frequencies of sound. It was observed that these 

species exhibited varying intensities of a startle response to airborne noise, which was habituated over 

time. The rates of habituation appeared to vary with species, populations, and demographics (age, sex). 

Time of day of exposure was also a factor (Muyberg 1978 in Manci et al. 1988). 

Studies accomplished near the Channel Islands were conducted near the area where the space shuttle 

launches occur. It was found that there were some response differences between species relative to the 

loudness of sonic booms. Those booms that were between 80 and 89 dBA caused a greater intensity of 

startle reactions than lower-intensity booms at 72 to 79 dBA. However, the duration of the startle 

responses to louder sonic booms was shorter (Jehl and Cooper 1980 in Manci et al. 1988). 

Jehl and Cooper indicated that low-flying helicopters, loud boat noises, and humans were the most 

disturbing to pinnipeds (1980). According to the research, although the space launch and associated 

operational activity noises have not had a measurable effect on the pinniped population, it also suggests 

that there was a greater “disturbance level” exhibited during launch activities. There was a 

recommendation to continue observations for behavioral effects and to perform long-term population 

monitoring (Jehl and Cooper 1980). 

The continued presence of single or multiple noise sources could cause marine mammals to leave a 

preferred habitat. However, it does not appear likely that overflights could cause migration from 

suitable habitats because aircraft noise over water is mobile and would not persist over any particular 

area. Aircraft noise, including supersonic noise, currently occurs in the overwater airspace of Eglin, 

Tyndall, and Langley Air Force Bases (AFBs) from sorties predominantly involving jet aircraft. Survey 

results reported in Davis et al. indicate that cetaceans (i.e., dolphins) occur under all of the Eglin and 

Tyndall marine airspace (2000). The continuing presence of dolphins indicates that aircraft noise does 

not discourage use of the area and apparently does not harm the locally occurring population. 

In a summary by the National Parks Service on the effects of noise on marine mammals, it was 

determined that gray whales and harbor porpoises showed no outward behavioral response to aircraft 

noise or overflights (1994). Bottlenose dolphins showed no obvious reaction in a study involving 

helicopter overflights at 1,200 to 1,800 feet above the water. They also did not show any reaction to 

survey aircraft unless the shadow of the aircraft passed over them, at which point there was some 

observed tendency to dive (Richardson et al. 1995). Other anthropogenic noises in the marine 

environment from ships and pleasure craft may have more of an effect on marine mammals than 

aircraft noise (U.S. Air Force 2000). The noise effects on cetaceans appear to be somewhat attenuated 

by the air/water interface. The cetacean fauna along the coast of California have been subjected to sonic 

booms from military aircraft for many years without apparent adverse effects (Tetra Tech Inc. 1997). 

Manatees appear relatively unresponsive to human-generated noise to the point that they are often 

suspected of being deaf to oncoming boats (although their hearing is actually similar to that of 

pinnipeds) (Bullock, et al. 1980). Little is known about the importance of acoustic communication to 

manatees, although they are known to produce at least ten different types of sounds and are thought to 

have sensitive hearing (Richardson et al. 1995). Manatees continue to occupy canals near Miami 
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International Airport, which suggests that they have become habituated to human disturbance and 

noise (Metro-Dade County 1995). Manatees spend most of their time below the surface and do not 

startle readily, so no effect of aircraft overflights on manatees would be expected (Bowles et al. 1991b). 

E.3.8.2.2 Birds 

Auditory research conducted on birds indicates that they fall between reptiles and mammals relative to 

hearing sensitivity. According to Dooling, within the range of 1,000 to 5,000 Hz, birds show a level of 

hearing sensitivity similar to that of the more sensitive mammals (1978). In contrast to mammals, bird 

sensitivity falls off at a greater rate with increasing and decreasing frequencies. Passive observations and 

studies examining aircraft bird strikes indicate that birds nest and forage near airports. Aircraft noise in 

the vicinity of commercial airports apparently does not inhibit bird presence and use. 

High-noise events (like a low-altitude aircraft overflight) may cause birds to engage in escape or 

avoidance behaviors, such as flushing from perches or nests (Ellis et al. 1991). These activities impose an 

energy cost on the birds that, over the long term, may affect survival or growth. In addition, the birds 

may spend less time engaged in necessary activities like feeding, preening, or caring for their young 

because they spend time in noise-avoidance activity. However, the long-term significance of noise-

related impacts is less clear. Several studies on nesting raptors have indicated that birds become 

habituated to aircraft overflights and that long-term reproductive success is not affected (Grubb and 

King 1991; Ellis et al. 1991). Threshold noise levels for significant responses range from 62 dB for Pacific 

black brant to 85 dB for crested tern (Ward and Stehn 1990; Brown 1990). 

Songbirds were observed to become silent prior to the onset of a sonic boom event (F-111 jets), 

followed by “raucous discordant cries.” There was a return to normal singing within 10 seconds after the 

boom (Higgins 1974 in Manci et al. 1988). Ravens responded by emitting protestation calls, flapping 

their wings, and soaring. 

Manci et al. reported a reduction in reproductive success in some small territorial passerines (i.e., 

perching birds or songbirds) after exposure to low-altitude overflights (1988). However, it has been 

observed that passerines are not driven any great distance from a favored food source by a nonspecific 

disturbance, such as aircraft overflights (U.S. Forest Service 1992). Further study may be warranted. 

A recent study, conducted cooperatively between the DoD and the U.S. Fish and Wildlife Serve (USFWS), 

assessed the response of the red-cockaded woodpecker to a range of military training noise events, 

including artillery, small arms, helicopter, and maneuver noise (Pater et al. 1999). The project findings 

show that the red-cockaded woodpecker successfully acclimates to military noise events. Depending on 

the noise level, which ranged from innocuous to very loud, the birds responded by flushing from their 

nest cavities. When the noise source was closer and the noise level was higher, the number of flushes 

increased proportionately. In all cases, however, the birds returned to their nests within a relatively 

short period of time (usually within 12 minutes). Additionally, the noise exposure did not result in any 

mortality or statistically detectable changes in reproductive success (Pater et al. 1999). Red-cockaded 

woodpeckers did not flush when artillery simulators were more than 122 meters away and SEL noise 

levels were 70 dBA. 
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Lynch and Speake studied the effects of both real and simulated sonic booms on the nesting and 

brooding eastern wild turkey in Alabama (1978). Hens at four nest sites were subjected to between 8 

and 11 combined real and simulated sonic booms. All tests elicited similar responses, including quick 

lifting of the head and apparent alertness for between 10 and 20 seconds. No apparent nest failure 

occurred as a result of the sonic booms. 

Twenty-one brood groups were also subjected to simulated sonic booms. Reactions varied slightly 

between groups, but the largest percentage of groups reacted by standing motionless after the initial 

blast. Upon the sound of the boom, the hens and poults fled until reaching the edge of the woods 

(approximately 4 to 8 meters). Afterward, the poults resumed feeding activities while the hens remained 

alert for a short period of time (approximately 15 to 20 seconds). In no instances were poults 

abandoned, nor did they scatter and become lost. Every observation group returned to normal activities 

within a maximum of 30 seconds after a blast. 

E.3.8.2.3 Raptors 

In a literature review of raptor responses to aircraft noise, Manci et al. found that most raptors did not 

show a negative response to overflights (1988). When negative responses were observed they were 

predominantly associated with rotor-winged aircraft or jet aircraft that were repeatedly passing within 

0.5 mile of a nest. 

Ellis et al. performed a study to estimate the effects of low-level military jet aircraft and mid-to high-

altitude sonic booms (both actual and simulated) on nesting peregrine falcons and seven other raptors 

(common black-hawk, Harris’ hawk, zone-tailed hawk, red-tailed hawk, golden eagle, prairie falcon, bald 

eagle) (1991). They observed responses to test stimuli, determined nest success for the year of the 

testing, and evaluated site occupancy the following year. Both long- and short-term effects were noted 

in the study. The results reported the successful fledging of young in 34 of 38 nest sites (all eight species) 

subjected to low-level flight and/or simulated sonic booms. Twenty-two of the test sites were revisited 

in the following year, and observations of pairs or lone birds were made at all but one nest. Nesting 

attempts were underway at 19 of 20 sites that were observed long enough to be certain of breeding 

activity. Re-occupancy and productivity rates were within or above expected values for self-sustaining 

populations. 

Short-term behavior responses were also noted. Overflights at a distance of 150 meters or less 

produced few significant responses and no severe responses. Typical responses included crouching or, 

very rarely, flushing from the perch site. Significant responses were most evident before egg laying and 

after young were “well grown.” Incubating or brooding adults never burst from the nest, thus 

preventing egg breaking or knocking chicks out of the nest. Jet passes and sonic booms often caused 

noticeable alarm; however, significant negative responses were rare and did not appear to limit 

productivity or re-occupancy. The locations of some of the nests may have caused some birds to be 

habituated to aircraft noise. There were some test sites located at distances far from zones of frequent 

military aircraft usage, and the test stimuli were often closer, louder, and more frequent than would be 

likely for a normal training situation. 
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Manci et al. noted that a female northern harrier was observed hunting on a bombing range in 

Mississippi during bombing exercises (1988). The harrier was apparently unfazed by the exercises, even 

when a bomb exploded within 200 feet. In a similar case of habituation/non-disturbance, a study on the 

Florida snail-kite stated that the greatest reaction to overflights (approximately 98 dBA) was “watching 

the aircraft fly by.” No detrimental impacts to distribution, breeding success, or behavior were noted. 

Bald Eagle 

A study by Grubb and King on the reactions of the bald eagle to human disturbances showed that 

terrestrial disturbances elicited the greatest response, followed by aquatic (i.e., boats) and aerial 

disturbances (1991). The disturbance regime of the area where the study occurred was predominantly 

characterized by aircraft noise. The study found that pedestrians consistently caused responses that 

were greater in both frequency and duration. Helicopters elicited the highest level of aircraft-related 

responses. Aircraft disturbances, although the most common form of disturbance, resulted in the lowest 

levels of response. This low response level may have been due to habituation; however, flights less than 

170 meters away caused reactions similar to other disturbance types. Ellis et al. showed that eagles 

typically respond to the proximity of a disturbance, such as a pedestrian or aircraft within 100 meters, 

rather than the noise level (1991). Fleischner and Weisberg stated that reactions of bald eagles to 

commercial jet flights, although minor (e.g., looking), were twice as likely to occur when the jets passed 

at a distance of 0.5 mile or less (1986). They also noted that helicopters were four times more likely to 

cause a reaction than a commercial jet and 20 times more likely to cause a reaction than a propeller 

plane. The USFWS advised Cannon AFB that flights at or below 2,000 feet above ground level from 

October 1 through March 1 could result in adverse impacts to wintering bald eagles (USFWS 1998). 

However, Fraser et al. suggested that raptors habituate to overflights rapidly, sometimes tolerating 

aircraft approaches of 65 feet or less (1985). 

Osprey 

A 1998 study by Trimper et al. in Goose Bay, Labrador, Canada focused on the reactions of nesting 

osprey to military overflights by CF-18 Hornets. Reactions varied from increased alertness and focused 

observation of planes to adjustments in incubation posture. No overt reactions (e.g., startle response, 

rapid nest departure) were observed as a result of an overflight. Young nestlings crouched as a result of 

any disturbance until they grew to 1 to 2 weeks prior to fledging. Helicopters, human presence, float 

planes, and other ospreys elicited the strongest reactions from nesting ospreys. These responses 

included flushing, agitation, and aggressive displays. Adult osprey showed high nest occupancy rates 

during incubation regardless of external influences. 

The osprey observed occasionally stared in the direction of the flight before it was audible to the 

observers. The birds may have been habituated to the noise of the flights; however, overflights were 

strictly controlled during the experimental period. Strong reactions to float planes and helicopter may 

have been due to the slower flight and therefore longer duration of visual stimuli rather than noise-

related stimuli. 
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Red-tailed Hawk 

Anderson et al. conducted a study that investigated the effects of low-level helicopter overflights on 35 

red-tailed hawk nests (1989). Some of the nests had not been flown over prior to the study. The hawks 

that were naïve (i.e., not previously exposed) to helicopter flights exhibited stronger avoidance behavior 

(nine of 17 birds flushed from their nests) than those that had experienced prior overflights. The 

overflights did not appear to affect nesting success in either study group. These findings were consistent 

with the belief that red-tailed hawks habituate to low-level air traffic, even during the nesting period. 

E.3.8.2.4 Migratory Waterfowl 

A study of caged American black ducks was conducted by Fleming et al. in 1996. It was determined that 

noise had negligible energetic and physiologic effects on adult waterfowl. Measurements included body 

weight, behavior, heart rate, and enzymatic activity. Experiments also showed that adult ducks exposed 

to high noise events acclimated rapidly and showed no effects. 

The study also investigated the reproductive success of captive ducks, which indicated that duckling 

growth and survival rates at Piney Island, North Carolina were lower than those at a background 

location. In contrast, observations of several other reproductive indices (i.e., pair formation, nesting, egg 

production, and hatching success) showed no difference between Piney Island and the background 

location. Potential effects on wild duck populations may vary, as wild ducks at Piney Island have 

presumably acclimated to aircraft overflights. It was not demonstrated that noise was the cause of 

adverse impacts. A variety of other factors, such as weather conditions, drinking water and food 

availability and variability, disease, and natural variability in reproduction, could explain the observed 

effects. Fleming noted that drinking water conditions (particularly at Piney Island) deteriorated during 

the study, which could have affected the growth of young ducks. Further research would be necessary 

to determine the cause of any reproductive effects. 

Another study by Conomy et al. exposed previously unexposed ducks to 71 noise events per day that 

equaled or exceeded 80 dBA (1998). It was determined that the proportion of time black ducks reacted 

to aircraft activity and noise decreased from 38 percent to 6 percent in 17 days and remained stable at 

5.8 percent thereafter. In the same study, the wood duck did not appear to habituate to aircraft 

disturbance. This supports the notion that animal response to aircraft noise is species-specific. Because 

a startle response to aircraft noise can result in flushing from nests, migrants and animals living in areas 

with high concentrations of predators would be the most vulnerable to experiencing effects of lowered 

birth rates and recruitment over time. Species that are subjected to infrequent overflights do not appear 

to habituate to overflight disturbance as readily. 

Black brant studied in the Alaskan Peninsula were exposed to jets and propeller aircraft, helicopters, 

gunshots, people, boats, and various raptors. Jets accounted for 65 percent of all the disturbances. 

Humans, eagles, and boats caused a greater percentage of brant to take flight. There was markedly 

greater reaction to Bell-206-B helicopter flights than fixed wing, single-engine aircraft (Ward et al. 1986). 

The presence of humans and low-flying helicopters in the Mackenzie Valley North Slope area did not 

appear to affect the population density of Lapland longspurs, but the experimental group was shown to 

have reduced hatching and fledging success and higher nest abandonment. Human presence appeared 
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to have a greater impact on the incubating behavior of the black brant, common eider, and Arctic tern 

than fixed-wing aircraft (Gunn and Livingston 1974). 

Gunn and Livingston found that waterfowl and seabirds in the Mackenzie Valley and North Slope of 

Alaska and Canada became acclimated to float plane disturbance over the course of three days (1974). 

Additionally, it was observed that potential predators (bald eagle) caused a number of birds to leave 

their nests. Non-breeding birds were observed to be more reactive than breeding birds. Waterfowl were 

affected by helicopter flights, while snow geese were disturbed by Cessna 185 flights. The geese flushed 

when the planes were under 1,000 feet, compared to higher flight elevations. An overall reduction in 

flock sizes was observed. It was recommended that aircraft flights be reduced in the vicinity of pre-

migratory staging areas. 

Manci et al. reported that waterfowl were particularly disturbed by aircraft noise (1988). The most 

sensitive appeared to be snow geese. Canada geese and snow geese were thought to be more sensitive 

than other animals such as turkey vultures, coyotes, and raptors (Edwards et al. 1979). 

E.3.8.2.5 Wading and Shore Birds 

Black et al. studied the effects of low-altitude (less than 500 feet above ground level) military training 

flights with sound levels from 55 to 100 dBA on wading bird colonies (i.e., great egret, snowy egret, 

tricolored heron, and little blue heron) (1984). The training flights involved three or four aircraft, which 

occurred once or twice per day. This study concluded that the reproductive activity--including nest 

success, nestling survival, and nestling chronology--was independent of F-16 overflights. Dependent 

variables were more strongly related to ecological factors, including location and physical characteristics 

of the colony and climatology. Another study on the effects of circling fixed-wing aircraft and helicopter 

overflights on wading bird colonies found that at altitudes of 195 to 390 feet, there was no reaction in 

nearly 75 percent of the 220 observations. Ninety percent displayed no reaction or merely looked 

toward the direction of the noise source. Another 6 percent stood up, 3 percent walked from the nest, 

and 2 percent flushed (but were without active nests) and returned within 5 minutes (Kushlan 1978). 

Apparently, non-nesting wading birds had a slightly higher incidence of reacting to overflights than 

nesting birds. Seagulls observed roosting near a colony of wading birds in another study remained at 

their roosts when subsonic aircraft flew overhead (Burger 1981). Colony distribution appeared to be 

most directly correlated to available wetland community types and was found to be distributed 

randomly with respect to military training routes. These results suggest that wading bird species 

presence was most closely linked to habitat availability and that they were not affected by low-level 

military overflights (U.S. Air Force 2000). 

Burger studied the response of migrating shorebirds to human disturbance and found that shorebirds 

did not fly in response to aircraft overflights, but did flush in response to more localized intrusions (i.e., 

humans and dogs on the beach) (1986). Burger studied the effects of noise from JFK Airport in New York 

on herring gulls that nested less than 1 kilometer from the airport (1981). Noise levels over the nesting 

colony were 85 to 100 dBA on approach and 94 to 105 dBA on takeoff. Generally, there did not appear 

to be any prominent adverse effects of subsonic aircraft on nesting, although some birds flushed when a 

Concorde flew overhead and, when they returned, engaged in aggressive behavior. Groups of gulls 

tended to loaf in the area of the nesting colony, and these birds remained at the roost when the 
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Concorde flew overhead. Up to 208 of the loafing gulls flew when supersonic aircraft flew overhead. 

These birds would circle around and immediately land in the loafing flock (U.S. Air Force 2000). 

In 1970, sonic booms were potentially linked to a mass hatch failure of Sooty Terns on the Dry Tortugas 

(Austin et al. 1970). The cause of the failure was not certain, but it was conjectured that sonic booms 

from military aircraft or an overgrowth of vegetation were factors. In the previous season, Sooties were 

observed to react to sonic booms by rising in a “panic flight,” circling over the island, and then usually 

settling down on their eggs again. Hatching that year was normal. Following the 1969 hatch failure, 

excess vegetation was cleared and measures were taken to reduce supersonic activity. The 1970 hatch 

appeared to proceed normally. A colony of Noddies on the same island hatched successfully in 1969, the 

year of the Sooty hatch failure. 

Subsequent laboratory tests of exposure of eggs to sonic booms and other impulsive noises (Bowles et 

al. 1991a; Bowles et al. 1994; Cottereau 1972; Cogger and Zegarra 1980) failed to show adverse effects 

on the hatching of eggs. A structural analysis (Ting et al. 2002) showed that, even under extraordinary 

circumstances, sonic booms would not damage an avian egg. 

Burger observed no effects of subsonic aircraft on herring gulls in the vicinity of JFK International Airport 

(1981). The Concorde aircraft did cause more nesting gulls to leave their nests (especially in areas of 

higher density of nests), causing the breakage of eggs and the scavenging of eggs by intruder prey. 

Clutch sizes were observed to be smaller in areas of higher-density nesting (presumably due to the 

greater tendency for panic flight) than in areas where there were fewer nests. 

E.3.8.3 Fish, Reptiles, and Amphibians 

The effects of overflight noise on fish, reptiles, and amphibians have been poorly studied, but 

conclusions regarding their expected responses have involved speculation based upon known 

physiologies and behavioral traits of these taxa (Gladwin et al. 1988). Although fish do startle in 

response to low-flying aircraft noise, and probably to the shadows of aircraft, they have been found to 

habituate to the sound and overflights. Reptiles and amphibians that respond to low frequencies and 

those that respond to ground vibration, such as spadefoots (genus Scaphiopus), may be affected by 

noise. Limited information is available on the effects of short-duration noise events on reptiles. Dufour 

in 1980 and Manci et al. in 1988, summarized a few studies of reptile responses to noise. Some reptile 

species tested under laboratory conditions experienced at least temporary threshold shifts or hearing 

loss after exposure to 95 dB for several minutes. Crocodilians in general have the most highly developed 

hearing of all reptiles. Crocodile ears have lids that can be closed when the animal goes under water. 

These lids can reduce the noise intensity by 10 to 12 dB (Wever and Vernon 1957). On Homestead Air 

Reserve Station, Florida, two crocodilians (the American Alligator and the Spectacled Caiman) reside in 

wetlands and canals along the base runway suggesting that they can coexist with existing noise levels of 

an active runway including DNLs of 85 dB. 

E.3.8.4 Summary 

Some physiological/behavioral responses such as increased hormonal production, increased heart rate, 

and reduction in milk production have been described in a small percentage of studies. A majority of the 

studies focusing on these types of effects have reported short-term or no effects. 
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The relationships between physiological effects and how species interact with their environments have 

not been thoroughly studied. Therefore, the larger ecological context issues regarding physiological 

effects of jet aircraft noise (if any) and resulting behavioral pattern changes are not well understood. 

Animal species exhibit a wide variety of responses to noise. It is therefore difficult to generalize animal 

responses to noise disturbances or to draw inferences across species, as reactions to jet aircraft noise 

appear to be species-specific. Consequently, some animal species may be more sensitive than other 

species and/or may exhibit different forms or intensities of behavioral responses. For instance one study 

suggests that wood ducks appear to be more sensitive and more resistant to acclimation to jet aircraft 

noise than Canada geese. Similarly, wild ungulates seem to be more easily disturbed than domestic 

animals. 

The literature does suggest that common responses include the “startle” or “fright” response and, 

ultimately, habituation. It has been reported that the intensities and durations of the startle response 

decrease with the numbers and frequencies of exposures, suggesting no long-term adverse effects. The 

majority of the literature suggests that domestic animal species (cows, horses, chickens) and wildlife 

species exhibit adaptation, acclimation, and habituation after repeated exposure to jet aircraft noise and 

sonic booms. 

Animal responses to aircraft noise appear to be somewhat dependent on, or influenced by, the size, 

shape, speed, proximity (vertical and horizontal), engine noise, color, and flight profile of planes. 

Helicopters also appear to induce greater intensities and durations of disturbance behavior as compared 

to fixed-wing aircraft. Some studies showed that animals that had been previously exposed to jet 

aircraft noise exhibited greater degrees of alarm and disturbance to other objects creating noise, such as 

boats, people, and objects blowing across the landscape. Other factors influencing response to jet 

aircraft noise may include wind direction, speed, and local air turbulence; landscape structures (i.e., 

amount and type of vegetative cover); and, in the case of bird species, whether the animals are in the 

incubation/nesting phase. 

E.3.9 Property Values 

Real property values are dynamic and influenced by a combination of factors, including market 

conditions, neighborhood characteristics, and individual real property characteristics (e.g., the age of the 

property, its size, and amenities). The degree to which a particular factor may affect property values is 

influenced by many other factors that fluctuate widely with time and market conditions. No definitive 

federal standards exist for quantifying the impact of aircraft noise, and given the dynamic nature of the 

real estate market and the varying degree to which any combination of factors may affect the value of a 

particular property, it will not be possible to quantify how a potential change in aircraft noise may affect 

property values 

Property within a noise zone (or Accident Potential Zone) may be affected by the availability of federally 

guaranteed loans. According to U.S. Department of Housing and Urban Development (HUD), Federal 

Housing Administration (FHA), and Veterans Administration (VA) guidance, sites are acceptable for 

program assistance, subsidy, or insurance for housing in noise zones of less than 65 dB DNL, and sites 

are conditionally acceptable with special approvals and noise attenuation in noise zones greater than 65 
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dB DNL. HUD’s position is that noise is not the only determining factor for site acceptability, and 

properties should not be rejected only because of airport influences if there is evidence of acceptability 

within the market and if use of the dwelling is expected to continue. Similar to the Navy’s and Air Force’s 

Air Installation Compatible Use Zone Program, HUD, FHA, and VA recommend sound attenuation for 

housing in the higher noise zones and written disclosures to all prospective buyers or lessees of property 

within a noise zone (or Accident Potential Zone). 

Newman and Beattie reviewed the literature to assess the effect of aircraft noise on property values 

(1985). One paper by Nelson, reviewed by Newman and Beattie, suggested a 1.8 to 2.3 percent decrease 

in property value per dB at three separate airports, while at another period of time, they found only a 

0.8 percent devaluation per dB change in DNL (1978). However, Nelson also noted a decline in noise 

depreciation over time which was theorized to be due to either noise sensitive people being replaced by 

less sensitive people or the increase in commercial value of the property near airports; both ideas were 

supported by Crowley (1978). Ultimately, Newman and Beattie summarized that while an effect of noise 

was observed, noise is only one of the many factors that is part of a decision to move close to, or away 

from, an airport, but which is sometimes considered an advantage due to increased opportunities for 

employment or ready access to the airport itself. With all the issues associated with determining 

property values, their reviews found that decreases in property values usually range from 0.5 to 2 

percent per dB increase of cumulative noise exposure. 

More recently, Fidell et al. studied the influences of aircraft noise on actual sale prices of residential 

properties in the vicinity of two military facilities, and found that equations developed for one area to 

predict residential sale prices in areas unaffected by aircraft noise worked equally well when applied to 

predicting sale prices of homes in areas with aircraft noise in excess of 65 dB DNL (1996). Thus, the 

model worked equally well in predicting sale prices in areas with and without aircraft noise exposure. 

This indicates that aircraft noise had no meaningful effect on residential property values. In some cases, 

the average sale prices of noise exposed properties were somewhat higher than those elsewhere in the 

same area. In the vicinity of Davis-Monthan AFB in Tucson, Arizona, Fidell found the homes near the AFB 

were much older, smaller, and in poorer condition than homes elsewhere. These factors caused the 

equations developed for predicting sale prices in areas further away from the base to be inapplicable 

with those nearer the AFB. However, similar to other researchers, Fidell found that differences in sale 

prices between homes with and without aircraft noise were frequently due to factors other than noise 

itself. 

E.3.10 Noise Effects on Structures 

Normally, the most sensitive components of a structure to airborne noise are the windows and, 

infrequently, the plastered walls and ceilings. An evaluation of the peak sound pressures impinging on 

the structure is normally used to determine the possibility of damage. In general, with peak sound levels 

above 130 dB, there is the possibility of the excitation of structural component resonances. While 

certain frequencies (such as 30 Hz for window breakage) may be of more concern than other 

frequencies, conservatively, only sounds lasting more than one second above a sound level of 130 dB 

are potentially damaging to structural components (Committee on Hearing, Bioacoustics, and 

Biomechanics 1977). 
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Noise-induced structural vibration may also cause annoyance to dwelling occupants because of induced 

secondary vibrations or rattling of objects within the dwelling such as hanging pictures, dishes, plaques, 

and bric-a-brac. Window panes may also vibrate noticeably when exposed to high levels of airborne 

noise. In general, such noise-induced vibrations occur at peak sound levels of 110 dB or greater. Thus, 

assessments of noise exposure levels for compatible land use should also be protective of noise-induced 

secondary vibrations. 

E.3.11 Noise Effects on Terrain 

It has been suggested that noise levels associated with low-flying aircraft may affect the terrain under 

the flight path by disturbing fragile soil or snow, especially in mountainous areas, causing landslides or 

avalanches. There are no known instances of such effects, and it is considered improbable that such 

effects would result from routine, subsonic aircraft operations. 

E.3.12 Noise Effects on Historical and Archaeological Sites 

The potential for increased fragility of structural components of historical buildings and other historical 

sites could cause aircraft noise to affect such sites more severely than newer, modern structures. 

Particularly in older structures, seemingly insignificant surface cracks initiated by vibrations from aircraft 

noise may lead to greater damage from natural forces (Hanson et al. 1991). There are few scientific 

studies of such effects to provide guidance for their assessment. 

One study involved the measurements of sound levels and structural vibration levels in a restored 

plantation house, originally built in 1795, and now situated approximately 1,500 feet from the centerline 

at the departure end of Runway 19L at Washington Dulles International Airport. These measurements 

were made in connection with the proposed scheduled operation of the Concorde airplane at Dulles 

(Wesler 1977). There was special concern for the building’s windows, since roughly half of the 324 panes 

were original. No instances of structural damage were found. Interestingly, despite the high levels of 

noise during Concorde takeoffs, the induced structural vibration levels were actually less than those 

induced by touring groups and vacuum cleaning. 

As noted above for the noise effects of noise-induced vibrations of conventional structures, assessments 

of noise exposure levels for normally compatible land uses should also be protective of historic and 

archaeological sites. 
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PART II 

E.5 ADDITIONAL NOISE DATA ADDED TO THE FINAL EIS 

In response to comments submitted during the public review period for the Draft EIS, additional detailed 

data have been added as follows: 

 Section E.5.1, Comparison of Aircraft Overflight Noise Levels 

 Section E.5.2, Noise Contributing Profiles at Receptor Sites 

 Section E.5.3, Noise Complaint Data 

E.5.1 Comparison of Aircraft Overflight Noise Levels 

The Draft EIS provided data on ground-based noise levels resulting from aircraft overflights in SEL for a 

single overflight of various operation types conducted by the FA-18C/D, FA-18E/F,  

F-5, F-35C, P-8, and P-3C. A comment on the Draft EIS requested that SEL and Lmax values be presented 

for additional aircraft types to include F-35A, F-35B, F-22, F-15, F-16, AV-8B, EA-6B, E-2C, KC-135, T-45, 

C-21, and C-9. Ground-based noise levels resulting from aircraft overflights can vary greatly, not only by 

aircraft type, but also by type of operation for individual aircraft. Table E-4 presents both SEL and Lmax 

values for the aircraft included in the noise study. It should be noted that while all departures in Table  

E-4 are compared at 1,000 feet AGL, typical departure altitude profiles at any single point around NAS 

Key West vary greatly from aircraft type to aircraft type because the variability in aircraft performance. 
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Table E-4  Comparison of Aircraft Overflight Noise Levels 

Flight Condition 
Altitude 
(ft AGL) 

F-35A F-35B* F-35C* 

SEL 
(dB) 

Lmax 
(dB) 

Power 
(%ETR) 

Speed 
(kts) 

SEL 
(dB) 

Lmax 
(dB) 

Power 
(%ETR) 

Speed 
(kts) 

SEL 
(dB) 

Lmax 
(dB) 

Power 
(%ETR) 

Speed 
(kts) 

Departure
1
 1,000 119 115 100 250 119 115 100 255 119 115 100 255 

Non-Break Arrival
2
 1,000 99 95 40 180 99 95 40 180 102 97 45 145 

Touch & Go / 1,000ft 
VFR Pattern

2 Downwind
 1,000 98 95 40 210 107 102 55 145 105 99 50 145 

FCLP / 600ft VFR 
Pattern

2
 600 N/A N/A N/A N/A 111 107 55 145 108 104 50 145 

GCA Box / IFR Pattern
1
 1,600 86 81 30 250 86 81 30 250 88 83 34 250 

                            

Flight Condition 
Altitude 
(ft AGL) 

FA-18E/F FA-18C/D F-22A 

SEL 
(dB) 

Lmax 
(dB) 

Power 
(%NC) 

Speed 
(kts) 

SEL 
(dB) 

Lmax 
(dB) 

Power 
(%NC) 

Speed 
(kts) 

SEL 
(dB) 

Lmax 
(dB) 

Power 
(%ETR) 

Speed 
(kts) 

Departure
1
 1,000 115 111 95 280 117 108 96.5 255 120 116 150 300 

Non-Break Arrival
2
 1,000 113 108 85 130 109 103 88 140 98 87 27 215 

Touch & Go / 1,000ft 
VFR Pattern

2
 1,000 115 110 87 140 107 101 87 140 113 108 70 215 

FCLP / 600ft VFR 
Pattern

2
 600 119 115 87 140 111 107 87 140 N/A N/A N/A N/A 

GCA Box / IFR Pattern
1
 1,600 98 91 82 250 89 83 82 220 109 102 70 240 
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Table E-4  Comparison of Aircraft Overflight Noise Levels 

                            

Flight Condition 
Altitude 
(ft AGL) 

F-5E P-8A** P-3C 

SEL 
(dB) 

Lmax 
(dB) 

Power 
(%RPM) 

Speed 
(kts) 

SEL 
(dB) 

Lmax 
(dB) 

Power 
(lbs) 

Speed 
(kts) 

SEL 
(dB) 

Lmax 
(dB) 

Power 
(ESHP) 

Speed 
(kts) 

Departure
1
 1,000 108 101 100 315 96 

No 
Data 19513 150 91 85 3500 195 

Non-Break Arrival
2
 1,000 92 85 82 175 87 

No 
Data 5530 140 84 81 800 140 

Touch & Go / 1,000ft 
VFR Pattern

2
 1,000 92 85 82 180 N/A N/A N/A N/A N/A N/A N/A N/A 

FCLP / 600ft VFR 
Pattern

2
 600 96 91 82 180 N/A N/A N/A N/A N/A N/A N/A N/A 

GCA Box / IFR Pattern
1
 

1,600 94 87 93 300 90 
No 

Data 17760 200 80 75 1200 220 

                            

Flight Condition 
Altitude 
(ft AGL) 

F-15A (F100-PW-100) F-16C (F110-GE-100) AV-8B 

SEL 
(dB) 

Lmax 
(dB) 

Power 
(%NC) 

Speed 
(kts) 

SEL 
(dB) 

Lmax 
(dB) 

Power 
(%NC) 

Speed 
(kts) 

SEL 
(dB) 

Lmax 
(dB) 

Power 
(%RPM) 

Speed 
(kts) 

Departure
1
 1,000 111 104 90 315 96 90 93 350 110 105 111 275 

Non-Break Arrival
2
 1,000 97 89 80 165 84 77 85 160 96 88 70 150 

Touch & Go / 1,000ft 
VFR Pattern

2
 1,000 97 89 80 160 85 77 85 150 96 88 70 150 

FCLP / 600ft VFR 
Pattern

2
 600 N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A 

GCA Box / IFR Pattern
1
 1,600 93 84 80 180 83 76 87 250 96 91 93 250 
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Table E-4  Comparison of Aircraft Overflight Noise Levels 

                            

Flight Condition 
Altitude 
(ft AGL) 

EA-6B E-2C KC-135R 

SEL 
(dB) 

Lmax 
(dB) 

Power 
(%RPM) 

Speed 
(kts) 

SEL 
(dB) 

Lmax 
(dB) 

Power 
(ISHP) 

Speed 
(kts) 

SEL 
(dB) 

Lmax 
(dB) 

Power 
(%NF) 

Speed 
(kts) 

Departure
1
 1,000 121 113 91.5 230 95 88 5100 155 92 86 85 205 

Non-Break Arrival
2
 1,000 114 107 85 130 81 75 1150 120 91 83 66.5 145 

Touch & Go / 1,000ft 
VFR Pattern

2
 1,000 111 105 83 140 90 82 2500 150 N/A N/A N/A N/A 

FCLP / 600ft VFR 
Pattern

2
 600 115 111 83 140 93 87 2500 150 N/A N/A N/A N/A 

GCA Box / IFR Pattern
1
 1,600 110 98 83 250 86 80 3500 250 89 81 85 185 

                            

Flight Condition 
Altitude 
(ft AGL) 

T-45 C-21A C-9A 

SEL 
(dB) 

Lmax 
(dB) 

Power 
(%RPM) 

Speed 
(kts) 

SEL 
(dB) 

Lmax 
(dB) 

Power 
(%NC) 

Speed 
(kts) 

SEL 
(dB) 

Lmax 
(dB) 

Power 
(EPR) 

Speed 
(kts) 

Departure
1
 1,000 106 97 100 215 93 84 96 160 98 91 1.7 185 

Non-Break Arrival
2
 1,000 96 86 89 120 78 69 65 125 93 87 1.35 160 

Touch & Go / 1,000ft 
VFR Pattern

2
 1,000 97 87 90 130 78 70 68 140 N/A N/A N/A N/A 

FCLP / 600ft VFR 
Pattern

2
 600 100 92 90 130 N/A N/A N/A N/A N/A N/A N/A N/A 

GCA Box / IFR Pattern
1
 1,600 77 68 84 165 N/A N/A N/A N/A 94 86 1.7 185 

Notes:                           
FCLP = Field Carrier Landing Practice 
VFR = Visual Flight Rules 
GCA = Ground Controlled Approach 
IFR = Instrument Flight Rules 
SEL = Sound Exposure Level; Lmax = Maximum (instantaneous) Sound Level; both are A-weighted decibels (dB)         
RPM = Revolutions Per Minute 
SEL and Lmax values based on modeled weather conditions of: 77.9° F, 68.1% relative humidity, and 30.02 in HG atmospheric pressure  

SEL and Lmax noise levels are for flights passing directly overhead at the given altitude  

ETR = Engine Thrust Request 

NC = Compressor Stage RPM  
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Table E-4  Comparison of Aircraft Overflight Noise Levels 

ESHP = Equivalent Shaft Horsepower 

N/A = Operation not applicable to aircraft type 
1
 Aircraft in 'clean' configuration, i.e., gear and flaps up 

2
 Aircraft in 'dirty' configuration, i.e., gear and flaps down. 

* Based on F-35A noise data measured October 22, 2008 at Edwards Air Force Base  

** Based on B737-700 noise data 

Currently the NOISEMAP 7 noise database contains no Lmax data for the B737-700  
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E.5.2 Noise Contributing Profiles at Receptor Sites 

The detailed noise modeling data at each of the representative receptors analyzed provided for the 

contributing profile events up until the cumulative DNL is within 0.5 dB of the total DNL at the receptor 

is presented in a detailed 66-page table within the Final NAS Key West Noise Study available at 

www.keywesteis.com.  

E.5.3 Noise Complaint Data 

Individual response to noise levels varies and is influenced by many factors including activity the 

individual is engaged in at the time of the noise, general sensitivity to noise, time of day, loudness of the 

event, length of time an individual is exposed to a noise, predictability of noise, and average 

temperature.  

Noise complaints are received by NAS Key West Air Operations via a designated hotline. During normal 

business hours, calls are answered and information is collected from the caller concerning the time, 

location, and description of the noise generating event. After normal business hours, the calls are logged 

and responded to the following business day. The complaint is reviewed by NAS Key West Air 

Operations, and (when appropriate) the responsible flight squadron is notified and any deviations from 

standard procedures are identified. If a "call back" is requested by the individual submitting the 

complaint, the Air Operations Officer or his assistant will contact the individual to gather more 

information and to personally address any concerns of the caller. The NAS Key West Noise Hotline 

number is (305) 293-2166. 

The NAS Key West Noise Disturbance Tracker is used to track individual noise complaints. Table E-5 

provides summary data on the noise complaints recorded 2008 to 2012. Prior to 2008, a different 

system was used for tracking noise disturbance at NAS Key West.  

Table E-5 NAS Key West Noise Disturbance Tracker Annual Summary Data 

Year 

Total 
Number of 
Complaints 

Complaint by Location and Year 
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2012 29 3 4 1 17 1 1 1 0 0 0 0 0 0 0 1 

2011 21 0 0 0 9 0 1 4 1 1 2 0 0 1 0 2 

2010 20 2 0 0 2 1 2 1 5 2 3 0 1 0 0 1 

2009 49 3 0 1 6 3 6 3 1 2 15 0 2 2 1 4 

2008 27 3 0 0 7 0 1 2 5 1 6 1 0 0 0 1 

Totals 146 11 4 2 41 5 11 11 12 6 26 1 3 3 1 9 

Note:  In some cases, the log documents multiple complaints from the same individual. 
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Air quality impacts were estimated for airfield operation activities associated with the following: 

 No Action Alternative – Annual airfield operations would continue to occur at a level similar to 

present (approximately 47,500 annual operations), support of existing capabilities would 

continue, and no new aircraft would be introduced 

 Alternative 1 – Annual airfield operations would continue to be maintained at a level similar to 

present (approximately 47,500 annual operations), plus legacy aircraft would gradually 

transition to next generation aircraft.  

 Alternative 2 – Same as Alternative 1, plus provides the flexibility to accommodate additional 

carrier air wing Field Carrier Landing Practice (FCLP) training at NAS Key West when primary 

carrier air wing training locations around the U.S. are unavailable. Additional carrier air wing 

FCLP operations would vary annually based on availability of the primary training locations, but 

could total up to 4,500 additional annual operations (2,250 patterns). Total annual airfield 

operations could equal approximately 52,000 operations. 

 Alternative 3 – Same as Alternative 2, plus provides added operational capacity and flexibility to 

effectively meet Navy training requirements under the Fleet Readiness Training Plan with an 

approximately 10 percent increase in other annual airfield operations. Total annual airfield 

operations could equal approximately 57,000 operations. 

The following is a discussion of the assumptions, references, and methods used to perform the air 

emission estimate calculations. 

Aircraft Flight Operations 

Aircraft emissions were calculated based on the following inputs:   

 Flight operations and engine maintenance run up data were obtained from 

PD_Draft_Data_Validation_Package_2011-06-04.xlsx, Wyle, 2011. 

 For Navy aircraft, Aircraft Environmental Support Office (AESO) Memoranda (various and where 

published) emission estimates for landing and take-off operations, mission operations, and 

engine maintenance run ups. 

 For Air Force aircraft and F-35 variants, flight profiles generated by Wyle Labs as part of this EIS 

in PD_Key_West_Flight_Profiles_v2_2011-08-17.pdf. 

 For Air Force aircraft, emissions data, where included, were obtained from IERA-RS-BR-SR-2001-

0010, Air Emissions Inventory Guidance Document for Mobile Sources at Air Force Installations 

2003, and IERA-RS-BR-SR-2002-0006, Aircraft Engine and Auxiliary Power Unit Emissions Testing: 

Final Report Addendum F119-PW-100 Engine Emissions Testing Report, 2002. 

 For Air Force aircraft not included in the IERA publications and Navy aircraft for which no AESO 

memorandum has been published, data from the International Civil Aviation Office Engine 

Exhaust Emissions Data Bank were used.  Where applicable, a first order approximation was 

used to calculate PM emissions for these aircraft using the smoke number from the ICAO data 
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sheets and formula 2 from Derivation of a First Order Approximation of Particulate Matter from 

Aircraft, Wayson, Fleming, Kim & Draper, Transportation Research Board, 2003. 

 For the F-35, FFR (fuel consumption), emission factors, and T3 (temperature) factors calculated 

using ITAR - FOUO - FFR-T3-EI determination.xls and T3 Card Deck F135 Sept 09 (SAIC, undated). 

 Where no sulfur oxide emission indices were provided in the aircraft references, sulfur oxides 

were calculated based on weight percent sulfur content of the fuel, as identified in Military 

Specification documents. 

 CO2 emission indices, where not included in aircraft reference documents, were obtained from   

Table D-2 of Federal Greenhouse Gas Accounting and Reporting Guidance: Technical Support 

Document (CEQ, 2010) and fuel density from Military Specification Sheets for JP-5 and JP-8. 

Ground Support Equipment (GSE) 

GSE associated with aircraft and their operation time/LTO were previously obtained from NAS Lemoore 

and modified to correlate to fuel consumption per operation so that the GSE emissions could be 

calculated for NAS Key West based on the total number of LTO operations annually.   

 Emission factors obtained from Exhaust and Crankcase Emission Factors for Nonroad Engine 

Modeling - Compression Ignition, Table A4 (Tier 1 assumed), EPA, 2010. 

 PM2.5 calculated as 97% of PM10 emissions, in accordance with EPA OTAQ/OAQPS guidance, 

Commercial Marine, Airports, and Trains Approach, EPA Docket #OAR-2003-0053-1696.   

 SO2 emission index obtained from AP 42, Fifth Edition, Volume 1, Chapter 3, Table 3.3-1, 

Emissions Factors for Uncontrolled Gasoline and Diesel Industrial Engines, 1996. 

 CO2 emission index derived from Direct Emissions from Mobile Combustion Sources, Table B-1, 

EPA, 2008. 



Existing Aircraft Emissions ‐ NAS Key West 3000 FT AGL Mixing Height

Operations for all F/A‐18 C/D, FA‐18 E/F, F‐5N

All

F/A‐18 C/D (26% 
of total 

Operations)

F/A‐18 E/F (36% 
of Total 

Operation)
F‐5E (39% of total 

operations)
Departure 14790 3809 5260 5721
Break Arrivals 12305 3169 4376 4760
SINBA  2485 640 884 961
Touch and Go 1609 414 572 622
FCLP 956 246 340 370
GCA Box 722 186 257 279
Total 32,866                  8,464                    11,688                12,714                       

Table F‐1  Existing FA‐18 C/D  Operations   8,464 total ops  Powerplant: 2 X F404‐GE‐400 engines APU:  GTC‐36‐200
1Total 2,3 Engine 2,3 No. of  2,3 Time in 2,3 Fuel Flow 2,3 Total

Number of Power Engines in  Mode/engine per Engine Fuel Used
Operations Setting Use (min) (lb/hr) (lb) 2,3 HC 2,3 CO 2,3 NOx 5 SO2 2,3 PM10 4PM2.5 2,3 CO2 HC CO NOx SO2 PM10 PM2.5 CO2e

Departure/Taxi/Idle Out
APU Use 3,809 On 1 5.00 197.00 16.42 0.25 2.00 6.25 2.04 0.22 0.21 3170.00 16 125 391 128 14 13 198,220

Start/Warm‐up 3,809 G Idle 2 15.00 624.00 312.00 58.18 137.34 1.16 2.04 13.79 13.38 2747.00 69,140 163,213 1,379 2,424 16,388 15,896 3,264,495
Unstick 3,809 75% N2 2 0.30 1370.00 13.70 6.03 47.44 3.53 2.04 10.03 9.73 3062.00 315 2,476 184 106 523 508 159,782
Taxi Out 3,809 G Idle 2 5.00 624.00 104.00 58.18 137.34 1.16 2.04 13.79 13.38 2747.00 23,047 54,404 460 808 5,463 5,299 1,088,165

Engine Run‐up 3,809 80% N2 2 0.50 2127.00 35.45 1.05 9.78 4.74 2.04 8.12 7.88 3140.00 142 1,321 640 275 1,096 1,064 423,983
Takeoff 3,809 Max AB 2 0.50 28397.00 473.28 0.13 23.12 9.22 2.04 0.00 0.00 3122.00 234 41,678 16,621 3,678 0 0 5,628,036

Climbout 3,809 96% N2 2 1.00 7750.00 258.33 0.31 1.07 19.60 2.04 3.37 3.27 3156.00 305 1,053 19,286 2,007 3,316 3,217 3,105,419
Overhead & Carrier Break Arrivals

Approach to Break 3169 90% N2 2 1.00 5179.00 172.63 0.32 1.27 10.97 2.04 4.77 4.63 3156.00 175 695 6,001 1,116 2,610 2,531 1,726,545
Break 3169 F Idle 2 0.50 815.00 13.58 44.50 123.52 2.01 2.04 12.38 12.01 2815.00 1,916 5,317 87 88 533 517 121,172
Circle 3169 80% N2 2 1.00 2127.00 70.90 1.05 9.78 4.74 2.04 8.12 7.88 3140.00 236 2,197 1,065 458 1,824 1,770 705,492

Approach 3169 85% N2 2 0.50 3318.00 55.30 0.44 2.44 6.74 2.04 6.36 6.17 3154.00 77 428 1,181 357 1,115 1,081 552,717
On Runway (WOW) 3169 G Idle 2 1.00 624.00 20.80 58.18 137.34 1.16 2.04 13.79 13.38 2747.00 3,835 9,053 76 134 909 882 181,067

Unstick 3169 75% N2 2 0.30 1370.00 13.70 6.03 47.44 3.53 2.04 10.03 9.73 3062.00 262 2,060 153 89 435 422 132,936
Taxi In 3169 G Idle 2 8.00 624.00 166.40 58.18 137.34 1.16 2.04 13.79 13.38 2747.00 30,679 72,421 612 1,076 7,272 7,054 1,448,532

"Straight In" Full‐stop Arrival
Approach 640 85% N2 2 3.00 3318.00 331.80 0.44 2.44 6.74 2.04 6.36 6.17 3154.00 93 518 1,431 433 1,350 1,310 669,729

On Runway (WOW) 640 G Idle 2 1.00 624.00 20.80 58.18 137.34 1.16 2.04 13.79 13.38 2747.00 774 1,828 15 27 184 178 36,566
Unstick 640 75% N2 2 0.30 1370.00 13.70 6.03 47.44 3.53 2.04 10.03 9.73 3062.00 53 416 31 18 88 85 26,846

Taxi in/Shut Down 640 G Idle 2 8.00 624.00 166.40 58.18 137.34 1.16 2.04 13.79 13.38 2747.00 6,196 14,626 124 217 1,469 1,424 292,532
Touch and Go

Approach 414 85% N2 2 1.00 3318.00 110.60 0.44 2.44 6.74 2.04 6.36 6.17 3154.00 20 112 309 93 291 283 144,546
Climbout 414 95% N2 2 0.50 7750.00 129.17 0.31 1.07 19.60 2.04 3.37 3.27 3156.00 17 57 1,049 109 180 175 168,919

Circle 414 85% N2 2 2.00 3318.00 221.20 0.44 2.44 6.74 2.04 6.36 6.17 3154.00 40 224 618 187 583 565 289,093
Field Carrier Landing Practice (FCLP)

Approach 246 85% N2 2 1.00 3318.00 110.60 0.44 2.44 6.74 2.04 6.36 6.17 3154.00 12 66 184 56 173 168 85,883
Climbout 246 95% N2 2 0.50 7750.00 129.17 0.31 1.07 19.60 2.04 3.37 3.27 3156.00 10 34 623 65 107 104 100,364

Circle 246 85% N2 2 2.00 3318.00 221.20 0.44 2.44 6.74 2.04 6.36 6.17 3154.00 24 133 367 111 346 336 171,767
Ground Controled Approach (GCA) Box 

Approach 186 85% N2 2 1.00 3318.00 110.60 0.44 2.44 6.74 2.04 6.36 6.17 3154.00 9 50 139 42 131 127 64,862
Climbout 186 95% N2 2 1.00 7750.00 258.33 0.31 1.07 19.60 2.04 3.37 3.27 3156.00 15 51 941 98 162 157 151,597

Circle 186 85% N2 2 5.00 3318.00 553.00 0.44 2.44 6.74 2.04 6.36 6.17 3154.00 45 251 693 210 654 634 324,309
  Total in Tons/Year 68.84 187.40 27.33 7.21 23.61 22.90

Total in Metric Tons/Year 9,645                      
1 PD_Draft_Data_Validation_Package_2011‐06‐04.xlsx, Wyle 2011
2 AESO Memorandum Report No. 9815, Revision G.  March 2011.  Aircraft Emissions Estimates:   F/A ‐18 Landing and Takeoff Cycle and In‐Frame Maintenance Testing Using JP‐5
3 AESO Memorandum Report No. 9933, Revision D.  March 2011.   Aircraft Emissions Estimates:  F/A‐18 Missions Operations Using JP‐5
4PM2.5 calculated as 97% of PM10 emissions, in accordance with EPA OTAQ/OAQPS guidance, Commercial Marine, Airports, and Trains Approach, EPA Docket #OAR‐2003‐0053‐1696.
5AESO Report 2012‐01A

Emissions in lbs/1000 lbs fuel Total Emissions in pounds1,2Type of 
Operation



Table F‐2  Existing FA‐18E/F Operations 11,688 total ops Powerplant: 2 X F414‐GE‐400 Engines  APU:  GTC‐36‐200

Total 2,3 Engine 2,3 No. of  2,3 Time in 2,3 Fuel Flow 2,3 Total
Number of Power Engines in  Mode/engine per Engine Fuel Used
Operations Setting Use (min) (lb/hr) (lb) 2,3 HC 2,3 CO 2,3 NOx 5 SO2 2,3 PM10 4PM2.5 2,3 CO2 HC CO NOx SO2 PM10 PM2.5 CO2e

Departure/Taxi out/Idle
APU Use 5,260 ON 1 5.00 197.00 16.42 0.25 2.00 6.25 2.04 0.22 0.21 3170.00 22 173 540 176 19 18 273,723

Start/Warm‐up 5,260 G Idle 2 15.00 695.00 347.50 65.33 98.18 3.18 2.04 12.64 12.26 2973.30 119,408 179,450 5,812 3,729 23,103 22,410 5,434,506
Unstick 5,260 75% N2 2 0.30 1720.00 17.20 1.98 15.20 5.58 2.04 10.73 10.41 3189.70 179 1,375 505 185 971 942 288,566
Taxi Out 5,260 G Idle 2 5.00 695.00 115.83 65.33 98.18 3.18 2.04 12.64 12.26 2973.30 39,803 59,817 1,937 1,243 7,701 7,470 1,811,502

Engine Run‐up 5,260 80% N2 2 0.50 3079.00 51.32 0.14 1.86 8.98 2.04 8.78 8.52 3204.90 38 502 2,424 551 2,370 2,299 865,047
Takeoff 5,260 Max AB 2 0.50 35763.00 596.05 4.87 274.97 9.67 2.04 0.00 0.00 2712.20 15,268 862,054 30,316 6,396 0 0 8,502,976

Climbout 5,260 95% N2 2 1.00 11320.00 377.33 0.12 0.70 36.29 2.04 2.95 2.86 3179.20 238 1,389 72,024 4,049 5,855 5,679 6,309,713
Overhead & Carrier Break Arrivals

Approach to Break 4376 90% N2 2 1.00 7962.00 265.40 0.12 0.70 23.61 2.04 4.53 4.39 3179.70 139 813 27,421 2,369 5,261 5,103 3,692,896
Break 4376 F Idle 2 0.50 821.00 13.68 42.30 77.90 3.47 2.04 12.37 12.00 3041.40 2,533 4,665 208 122 741 718 182,115
Circle 4376 80% N2 2 1.00 3079.00 102.63 0.14 1.86 8.98 2.04 8.78 8.52 3204.90 63 835 4,033 916 3,943 3,825 1,439,405

Approach 4376 85% N2 2 0.50 3079.00 51.32 0.14 1.86 8.98 2.04 8.78 8.52 3204.90 31 418 2,017 458 1,972 1,913 719,702
On Runway (WOW) 4376 G Idle 2 1.00 695.00 23.17 65.33 98.18 3.18 2.04 12.64 12.26 2973.30 6,623 9,953 322 207 1,281 1,243 301,427

Unstick 4376 75% N2 2 0.30 1720.00 17.20 1.98 15.20 5.58 2.04 10.73 10.41 3189.70 149 1,144 420 154 808 783 240,081
Taxi In 4376 G Idle 2 8.00 695.00 185.33 65.33 98.18 3.18 2.04 12.64 12.26 2973.30 52,984 79,626 2,579 1,654 10,251 9,944 2,411,417

"Straight In" Full‐stop Arrival
Approach 884 85% N2 2 3.00 5169.00 516.90 0.12 0.72 14.75 2.04 6.56 6.36 3191.30 55 329 6,738 932 2,997 2,907 1,457,803

On Runway (WOW) 884 G Idle 2 1.00 695.00 23.17 65.33 98.18 3.18 2.04 12.64 12.26 2973.30 1,338 2,010 65 42 259 251 60,873
Unstick 884 75% N2 2 0.30 1720.00 17.20 1.98 15.20 5.58 2.04 10.73 10.41 3189.70 30 231 85 31 163 158 48,485

Taxi in/Shut Down 884 G Idle 2 8.00 695.00 185.33 65.33 98.18 3.18 2.04 12.64 12.26 2973.30 10,700 16,081 521 334 2,070 2,008 486,987
Touch and Go

Approach 572 85% N2 2 1.00 3318.00 110.60 0.44 2.44 6.74 2.04 6.36 6.17 3154.00 28 154 427 129 403 390 199,605
Climbout 572 95% N2 2 0.50 7750.00 129.17 0.31 1.07 19.60 2.04 3.37 3.27 3156.00 23 79 1,449 151 249 242 233,261

Circle 572 85% N2 2 2.00 3318.00 221.20 0.44 2.44 6.74 2.04 6.36 6.17 3154.00 56 309 853 258 805 781 399,210
Field Carrier Landing Practice (FCLP)

Approach 340 85% N2 2 1.00 3318.00 110.60 0.44 2.44 6.74 2.04 6.36 6.17 3154.00 17 92 253 77 239 232 118,597
Climbout 340 95% N2 2 0.50 7750.00 129.17 0.31 1.07 19.60 2.04 3.37 3.27 3156.00 14 47 861 90 148 144 138,594

Circle 340 85% N2 2 2.00 3318.00 221.20 0.44 2.44 6.74 2.04 6.36 6.17 3154.00 33 183 507 153 478 464 237,194
Ground Controlled Approach (GCA) Box 

Approach 257 85% N2 2 1.00 3318.00 110.60 0.44 2.44 6.74 2.04 6.36 6.17 3154.00 12 69 191 58 181 175 89,568
Climbout 257 95% N2 2 1.00 7750.00 258.33 0.31 1.07 19.60 2.04 3.37 3.27 3156.00 21 71 1,300 135 224 217 209,340

Circle 257 85% N2 2 5.00 3318.00 553.00 0.44 2.44 6.74 2.04 6.36 6.17 3154.00 62 346 957 290 903 876 447,840
  Total in Tons/Year 124.93 611.11 82.38 12.44 36.70 35.60

Total in Metric Tons/Year 16,602
1 PD_Draft_Data_Validation_Package_2011‐06‐04.xlsx, Wyle 2011
2 AESO Memorandum Report No. 9815, Revision G.  March 2011.  Aircraft Emissions Estimates:   F/A ‐18 Landing and Takeoff Cycle and In‐Frame Maintenance Testing Using JP‐5
3 AESO Memorandum Report No. 9933, Revision D.  Mach 2011.  Aircraft Emissions Estimates:   F/A‐18 Missions Operations Using JP‐5
4PM2.5 calculated as 97% of PM10 emissions, in accordance with EPA OTAQ/OAQPS guidance, Commercial Marine, Airports, and Trains Approach, EPA Docket #OAR‐2003‐0053‐1696.
5AESO Report 2012‐01A

Emissions in lbs/1000 lbs fuel Total Emissions in pounds

Operation

1Type of 



Table F‐3  Existing F‐5N Operations 12,714 total ops Powerplant: 2 X J85‐GE‐21 Engines

Total 2,3 Engine 2,3 No. of  2,3 Time in 2,3 Fuel Flow 2,3 Total
Number of Power Engines in  Mode/engine per Engine Fuel Used
Operations Setting Use (min) (lb/hr) (lb) 2,3 HC 2,3 CO 2,3 NOx 5 SO2 2,3 PM10 4PM2.5 CO2 HC CO NOx SO2 PM10 PM2.5 CO2e

Departure/Taxi out/Idle
Start/Warm‐up 5,721 Idle 2 10.0 400 133.33 24.25 159.00 1.25 2.04 25.60 24.83 3154 18,499 121,292 954 1,556 19,529 18,944 2,406,331

Unstick 5,721 70% PRM 2 0.3 740 7.40 5.15 76.32 2.10 2.04 19.51 18.92 3154 218 3,231 89 86 826 801 133,551
Taxi Out 5,721 60% RPM 2 5.0 527 87.83 11.83 113.26 1.60 2.04 22.71 22.03 3154 5,945 56,916 804 1,025 11,412 11,070 1,585,170

Engine Run‐up 5,721 90% RPM 2 0.5 1745 29.08 1.00 33.19 3.65 2.04 13.02 12.63 3154 166 5,523 607 339 2,166 2,101 524,881
Takeoff 5,721 Max A/B 2 1.0 10650 355.00 0.10 36.40 5.60 2.04 0.00 0.00 3154 203 73,931 11,374 4,143 0 0 6,406,855

Climbout 5,721 Military 2 1.5 3200 160.00 0.25 21.56 5.00 2.04 9.48 9.20 3154 229 19,736 4,577 1,867 8,678 8,418 2,887,597
Overhead Break Arrival  

Approach to Break 4760 Military 2 2.0 3200 213.33 0.25 21.56 5.00 2.04 9.48 9.20 3154 254 21,894 5,077 2,072 9,627 9,338 3,203,234
Break 4760 90% RPM 2 1.0 1745 58.17 1.00 33.19 3.65 2.04 13.02 12.63 3154 277 9,189 1,011 565 3,605 3,497 873,382
Circle 4760 80% RPM 2 1.0 1086 36.20 2.26 51.01 2.74 2.04 16.36 15.87 3154 389 8,790 472 352 2,819 2,734 543,549

Approach 4760 90% RPM 2 0.5 1745 29.08 1.00 33.19 3.65 2.04 13.02 12.63 3154 138 4,595 505 282 1,802 1,748 436,691
On Runway (WOW) 4760 Idle 2 1.0 400 13.33 24.25 159.00 1.25 2.04 25.60 24.83 3154 1,539 10,091 79 129 1,625 1,576 200,202

Unstick 4760 70% RPM 2 0.3 740 7.40 5.15 76.32 2.10 2.04 19.51 18.92 3154 181 2,688 74 72 687 667 111,112
Taxi In 4760 Idle 2 2.0 400 26.67 24.25 159.00 1.25 2.04 25.60 24.83 3154 3,078 20,182 159 259 3,250 3,152 400,404

Arrival Straight in  
Approach 961 90% RPM 2 4.0 1745 232.67 1.00 33.19 3.65 2.04 13.02 12.63 3154 224 7,423 816 456 2,912 2,825 705,519

On Runway (WOW) 961 Idle 2 1.0 400 13.33 24.25 159.00 1.25 2.04 25.60 24.83 3154 311 2,038 16 26 328 318 40,431
Unstick 961 70% RPM 2 0.3 740 7.40 5.15 76.32 2.10 2.04 19.51 18.92 3154 37 543 15 15 139 135 22,439

Taxi In/Shut Down 961 Idle 2 2.0 400 26.67 24.25 159.00 1.25 2.04 25.60 24.83 3154 622 4,076 32 52 656 637 80,862
Touch and Go  

Approach 622 90% RPM 2 1.0 1745 58.17 1.00 33.19 3.65 2.04 13.02 12.63 3154 36 1,202 132 74 471 457 114,203
Climbout 622 Military 2 1.0 3200 106.67 0.25 21.56 5.00 2.04 9.48 9.20 3154 17 1,431 332 135 629 611 209,427

Circle 622 90% RPM 2 2.0 1745 116.33 1.00 33.19 3.65 2.04 13.02 12.63 3154 72 2,403 264 148 943 914 228,407
Field Carrier Landing Practice (FCLP) [note: touch and go data are used for FCLPs as no information is available specific to the FCLP profile]

Approach 370 90% RPM 2 1.0 1745 58.17 1.00 33.19 3.65 2.04 13.02 12.63 3154 22 714 79 44 280 272 67,855
Climbout 370 Military 2 1.0 3200 106.67 0.25 21.56 5.00 2.04 9.48 9.20 3154 10 850 197 80 374 363 124,433

Circle 370 90% RPM 2 2.0 1745 116.33 1.00 33.19 3.65 2.04 13.02 12.63 3154 43 1,428 157 88 560 543 135,710
Ground Controlled Approach (GCA) Box   

Approach 279 90% RPM 2 1.0 1745 58.17 1.00 33.19 3.65 2.04 13.02 12.63 3154 16 539 59 33 212 205 51,246
Climbout 279 Military 2 1.0 3200 106.67 0.25 21.56 5.00 2.04 9.48 9.20 3154 7 642 149 61 282 274 93,975

Circle 279 90% RPM 2 5.0 1745 290.83 1.00 33.19 3.65 2.04 13.02 12.63 3154 81 2,696 296 166 1,058 1,026 256,230
    Total in Tons/Year 16.31 192.02 14.16 7.06 37.44 36.31

Total in Metric Tons/Year 9,908
1 PD_Draft_Data_Validation_Package_2011‐06‐04.xlsx, Wyle 2011
2 AESO Memorandum Report No. 9923, Revision A.  June 2005.  Aircraft Emission Estimates:   F‐5 Landing and Takeoff Cycle and In‐Frame, Maintenance Testing Using JP‐5
3 AESO Memorandum Report No. 9944, Revision A.  June 2005.   Aircraft Emission Estimates:  F‐5 Mission Operations Using JP‐5
4PM2.5 calculated as 97% of PM10 emissions, in accordance with EPA OTAQ/OAQPS guidance, Commercial Marine, Airports, and Trains Approach, EPA Docket #OAR‐2003‐0053‐1696.

JP‐5 density = 6.814 lb/gal (based on average, calculated from range published in Petroleum Quality Information System 2009 Annual Report
JP‐5 HHV = 0.135 MMBtu/gal default HHV from Table 2 of Federal GHG Accounting and Reporting Guidance Technical Document, CEQ (2010)

72.22 kg CO2/MMBtu emission factor from  Table 2 of Federal GHG Accounting and Reporting Guidance Technical Document, CEQ (2010)
3154 lb CO2/1000 lbs JP‐8 burned
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Emissions in lbs/1000 lbs fuel Total Emissions in pounds

Operation

1Type of 



P‐3 Operations

Table F‐4  Existing P‐3 Operations 4,007 total ops Powerplant:  4 X T56‐A‐14 APU: GTCP 95‐2/3

Total 2,3 Engine 2,3 No. of  2,3 Time in 2,3 Fuel Flow 2,3 Total
Number of Power Engines in  Mode/engine per Engine Fuel Used
Operations Setting Use (min) (lb/hr) (lb) 2,3 HC 2,3 CO 2,3 NOx 5 SO2 2,3 PM10 4PM2.5 2,3 CO2 HC CO NOx SO2 PM10 PM2.5 CO2e

Departure/Taxi out/Idle
APU Use 1,002 On 1 120.0 293 586 0.42 3.20 5.65 2.04 0.22 0.21 3170.00 247 1,879 3,318 1,198 129 125 1,861,335

Warm‐up 1 1,002 L/S G Idle 3 9.0 599 270 23.32 30.11 3.53 2.04 3.97 3.85 3149.25 6,298 8,132 953 551 1,072 1,040 850,578
Warm‐up 2 1,002 H/S G Idle 1 13.0 756 164 1.42 5.65 6.35 2.04 3.97 3.85 3182.25 233 927 1,042 335 652 632 522,295

Unstick 1,002 24% shp 4 0.2 1000 13 0.61 2.65 7.61 2.04 3.97 3.85 3206.16 8 35 102 27 53 51 42,834
Taxi Out 1 1,002 L/S G Idle 3 10.0 599 300 23.32 30.11 3.53 2.04 3.97 3.85 3149.25 6,998 9,036 1,059 612 1,191 1,156 945,087
Taxi Out 2 1,002 H/S G Idle 1 10.0 756 126 1.42 5.65 6.35 2.04 3.97 3.85 3182.25 179 713 802 258 501 486 401,765

Engine Run‐up 1,002 Military 4 0.3 2219 44 0.16 0.65 10.45 2.04 3.97 3.85 3229.32 7 29 465 91 177 171 143,604
Takeoff 1,002 Military 4 0.5 2219 74 0.16 0.65 10.45 2.04 3.97 3.85 3229.32 12 48 774 151 294 285 239,340

Climbout 1,002 74% shp 4 3.0 1800 360 0.21 0.94 9.83 2.04 3.97 3.85 3228.30 76 339 3,546 736 1,432 1,389 1,164,512
Touch and Go

Approach 1,369 26% shp 4 1.0 1025 68 0.58 2.51 7.73 2.04 3.97 3.85 3207.70 54 234 720 190 370 358 298,611
Climbout 1,369 74% shp 4 2.0 1800 240 0.21 0.94 9.83 2.04 3.97 3.85 3228.30 69 309 3,230 670 1,304 1,265 1,060,690

Circle 1,369 55% shp 4 3.0 1500 300 0.28 1.24 9.26 2.04 3.97 3.85 3223.95 115 509 3,803 838 1,630 1,582 1,324,076
GCA Box

Approach 634 26% shp 4 1.0 1025 68 0.58 2.51 7.73 2.04 3.97 3.85 3207.70 25 108 333 88 171 166 138,290
Climbout 634 74% shp 4 3.0 1800 360 0.21 0.94 9.83 2.04 3.97 3.85 3228.30 48 215 2,244 466 906 879 736,827

Circle 634 55% shp 4 5.0 1500 500 0.28 1.24 9.26 2.04 3.97 3.85 3223.95 89 393 2,935 647 1,258 1,221 1,021,992
Arrival

Approach 1,002 37% shp 4 10.0 1200 800 0.41 1.82 8.43 2.04 3.97 3.85 3215.94 329 1,459 6,757 1,635 3,182 3,087 2,577,898
On Runway (WOW) 1,002 H/S G Idle 4 1.0 756 50 1.42 5.65 6.35 2.04 3.97 3.85 3182.25 72 285 321 103 200 194 160,706

Taxi In 1,002 L/S G Idle 4 12.0 599 479 23.32 30.11 3.53 2.04 3.97 3.85 3149.25 11,197 14,458 1,695 980 1,906 1,849 1,512,139
APU Use 1,002 On 1 15.0 293 73 0.42 3.20 5.65 2.04 0.22 0.21 3170.00 31 235 415 150 16 16 232,667

  Total in Tons/Year 13.04 19.67 17.26 4.86 8.22 7.98
Total in Metric Tons/Year 6,911

1 PD_Draft_Data_Validation_Package_2011‐06‐04.xlsx, Wyle 2011
2 AESO Memorandum Report No. 9911, Revision C. February 2010.   Aircraft Emission Estimates:  P‐3 Landing and Takeoff Cycle and In‐Frame, Maintenance Testing Using JP‐5
3 AESO Memorandum Report No. 9948, Revision C.  March 2010.   Aircraft Emission Estimates:  P‐3 Mission Operations Using JP‐5
4PM2.5 calculated as 97% of PM10 emissions, in accordance with EPA OTAQ/OAQPS guidance, Commercial Marine, Airports, and Trains Approach, EPA Docket #OAR‐2003‐0053‐1696.
5AESO Report 2012‐01A

F‐16 and F‐15 Operations
Table F‐5  Existing F‐16 Operations 1,421 total ops Powerplant =  1 × F110‐GE‐100 afterburning turbofan

2Total Pounds per Operation Total Pounds Annually F‐16 F‐15
Number of Departures 355 111
Operations 3HC 3CO 3NOx 4SO2 3PM10 3PM2.5 5CO2 HC CO NOx SO2 PM10 PM2.5 CO2e

Taxi/Idle Out 355 0.7 11.0 1.5 0.7 0.1 0.0 1116.2 251.24 3894.25 542.68 256.27 18.84 17.59 396264 Overhead Break Arrivals 175 55
Departure 355 6.22 9.54 6.96 0.65 6.58 5.92 1010.89 2207.34 3385.94 2470.28 232.08 2334.22 2101.22 358865
Straight‐In Arrival 180 0.09 0.14 2.77 0.52 0.04 0.04 805.47 15.63 24.36 498.69 93.76 7.81 6.89 144985 Straight In Arrivals 180 56
Overhead Break Arrival 175 0.11 0.18 3.65 0.69 0.06 0.05 1061.82 20.03 31.22 639.14 120.17 10.01 8.84 185819
Touch and Go 555 0.12 0.57 6.70 0.66 0.09 0.08 1020.66 67.93 313.71 3719.92 366.34 47.76 42.91 566464 T & Gs 555 174
GCA Box 156 0.32 1.35 14.63 1.78 0.18 0.16 2748.52 50.58 210.77 2282.59 277.29 28.01 25.02 428769
Taxi/Idle In 382 0.43 6.70 0.93 0.44 0.03 0.03 681.8 164.92 2556.21 356.22 168.22 12.37 11.54 260110 GCA Box 156 49

  Total in Tons/Year 1.39 5.21 5.25 0.76 1.23 1.11
Total in Metric Tons/Year 1062

1 PD_Key_West_Flight_Profiles_v2_2011‐08‐17.pdf  (Wyle Labs, 2011)
2 PD_Draft_Data_Validation_Package_2011‐06‐04.xlsx, Wyle 2011
3Fuel Flow Rates and Emission Indices from  Air Emissions Factor Guide to Air Force Mobile Sources (AFCEE September 2009) 
SOx % EFSOx = 20 * S where EFSOx = SOX emission factor [pounds SOX emitted per thousand pounds of fuel combusted (lb/1000 lb)]

20 = Factor which is derived by converting “weight percent” into units of “lb/1000 lb” and then multiplying times the ratio of the molecular weight of SO2 to the
molecular weight of sulfur
S = Weight percent sulfur content of the fuel

S content in JP‐5 0.102 = S; 4EF =  2.04 Sulfur oxides calculated based on weight percent sulfur content of JP‐8, as identified in Petroleum Quality Information System 2009 Annual Report
SOx  equation from IERA‐RS‐BR‐SR‐2001‐0010, Air emissions Inventory Guidance Document for Mobile Sources at Air force Installations (revised December 2003)

JP‐5 density = 6.814 lb/gal (based on average, calculated from range published in Petroleum Quality Information System 2009 Annual Report
JP‐5 HHV = 0.135 MMBtu/gal default HHV from Table 2 of Federal GHG Accounting and Reporting Guidance Technical Document, CEQ (2010)

72.22 kg CO2/MMBtu emission factor from  Table 2 of Federal GHG Accounting and Reporting Guidance Technical Document, CEQ (2010)
5CO2 EF= 3154 lb CO2/1000 lb fuel burned

Total Emissions in poundsEmissions in lbs/1000 lbs fuel 

1Type of 
Operation

1Type of 
Operation



Table F‐6  Existing F‐15 Operations 445 total ops Powerplant =  2 × F100‐PW‐229 engines F‐16 F‐15
2Total Pounds per Operation Total Pounds Annually Departures 355 111

Number of
Operations 3HC 3CO 3NOx 4SO2 3PM10 3PM2.5 5CO2 HC CO NOx SO2 PM10 PM2.5 CO2e Overhead Break Arrivals 175 55

Taxi/Idle Out 111 10.7 49.8 6.5 2.9 0.4 0.3 4458.2 1187.55 5526.76 721.63 320.03 40.79 36.08 494857
Departure 111 1.07 0.58 13.10 0.92 0.45 0.41 1426.57 118.63 63.89 1453.95 102.41 50.25 45.27 158349 Straight In Arrivals 180 56
Straight‐In Arrival 56 2.77 1.09 6.99 1.16 0.58 0.53 1789.96 155.07 61.01 391.49 64.82 32.73 29.55 100238
Overhead Break Arrival 55 1.21 0.47 3.04 0.50 0.25 0.23 779.47 66.32 26.09 167.44 27.72 14.00 12.64 42871 T & Gs 555 174
Touch and Go 174 1.82 0.71 9.31 0.98 0.49 0.44 1510.16 316.08 122.78 1620.05 169.93 85.10 76.77 262768
GCA Box 49 7.48 2.89 45.85 4.37 2.18 1.97 6753.14 366.55 141.68 2246.85 214.00 106.92 96.43 330904 GCA Box 156 49
Taxi/Idle In 111 6.5 30.4 4.0 1.8 0.2 0.2 2723.1 725.37 3375.80 440.78 195.48 24.91 22.04 302264

Total in Tons/Year 1.47 4.66 3.52 0.55 0.18 0.16
Total in Metric Tons/Year 768

1 PD_Key_West_Flight_Profiles_v2_2011‐08‐17.pdf,  Wyle Labs, 2011
2 PD_Draft_Data_Validation_Package_2011‐06‐04.xlsx, Wyle 2011
3Fuel Flow Rates and Emission Indices from  Air Emissions Factor Guide to Air Force Mobile Sources (AFCEE September 2009)

0.04 Sulfur oxides calculated based on weight percent sulfur content of JP‐8, as identified in  MIL‐DTL‐83133G, Detail Specification Turbine Fuel, Aviation, Kerosene type, JP‐8 (NATO F‐34), NATO F‐35, and JP‐8+100 (NATO F‐37), 2010
SOx % EFSOx = 20 * S where EFSOx = SOX emission factor [pounds SOX emitted per thousand pounds of fuel combusted (lb/1000 lb)]

20 = Factor which is derived by converting “weight percent” into units of “lb/1000 lb” and then multiplying times the ratio of the molecular weight of SO2 to the
molecular weight of sulfur
S = Weight percent sulfur content of the fuel

S content in JP‐5 0.102 = S; 4EF =  2.04
SOx  equation from IERA‐RS‐BR‐SR‐2001‐0010, Air emissions Inventory Guidance Document for Mobile Sources at Air force Installations (revised December 2003)

JP‐5 density = 6.814 lb/gal (based on average, calculated from range published in Petroleum Quality Information System 2009 Annual Report
JP‐5 HHV = 0.135 MMBtu/gal default HHV from Table 2 of Federal GHG Accounting and Reporting Guidance Technical Document, CEQ (2010)

72.22 kg CO2/MMBtu emission factor from  Table 2 of Federal GHG Accounting and Reporting Guidance Technical Document, CEQ (2010)
5CO2 EF= 3.154 lb CO2/lb fuel burned

Table F‐7  Existing AV‐8B Operations 344 total ops Powerplant =  F402‐RR‐406A

Total 2 Engine 2 No. of  2 Time in 2 Fuel Flow 2 Total Total Pounds Annually
Number of Power Engines in  Mode/engine per Engine Fuel Used
Operations Setting Use (min) (lb/hr) (lb) 2 HC 2 CO 2 NOx 4 SO2 2 PM10 3PM2.5 3CO2 HC CO NOx SO2 PM10 PM2.5 CO2e

Conventional Takeoff
APU Use 53 ON 1 5 197 16.4 0.25 2 6.25 2.04 0.22 0.21 3170 0.2 17.4 5.4 1.8 0.2 0.2 2758.2

Start/Warm‐up 53 26% RPM 1 10 1137 189.5 19.66 106.3 1.8 2.04 11.1 10.77 2919 197.5 10676.2 18.1 20.5 111.5 108.1 29317.0
Unstick 53 40% RPM 1 0.3 1786 8.9 3.67 65.7 2.5 2.04 9.1 8.83 3040 1.7 311.0 1.2 1.0 4.3 4.2 1438.8
Taxi Out 53 26% RPM 1 5 1137 94.8 19.66 106.3 1.8 2.04 11.1 10.77 2919 98.7 5338.1 9.0 10.2 55.7 54.1 14658.5

Engine Run‐up 53 59% RPM 1 0.5 3321 27.7 1.26 25.5 4.5 2.04 6.4 6.21 3114.5 1.8 374.0 6.6 3.0 9.4 9.1 4568.3
Takeoff 53 86% RPM 1 0.5 8019 66.8 0.42 4.9 10.8 2.04 3 2.91 3151.8 1.5 173.5 38.3 7.2 10.6 10.3 11162.8

Climbout 53 95% RPM 1 0.5 7037 58.6 0.49 6.4 9.5 2.04 3.5 3.40 3153.6 1.5 198.9 29.5 6.3 10.9 10.6 9801.4
Conventional Landing Straight In

Approach 10 79% RPM 1 2.5 6381 265.9 0.54 7.7 8.6 2.04 3.8 3.69 3144 1.4 204.7 22.9 5.4 10.1 9.8 8359.1
Landing 10 62% RPM 1 1 3663 61.1 1.1 21.5 5 2.04 6 5.82 3121 0.7 131.3 3.1 1.2 3.7 3.6 1905.4

On Runway 10 26% RPM 1 0.3 1137 5.7 19.66 106.3 1.8 2.04 11.1 10.77 2919 1.1 60.4 0.1 0.1 0.6 0.6 165.9
Unstick 2 40% RPM 1 0.3 1786 8.9 3.67 65.7 2.5 2.04 9.1 8.83 3040 0.1 10.6 0.0 0.0 0.1 0.1 48.9

Taxi In/Shut down 10 26% RPM 1 5 1137 94.8 19.66 106.3 1.8 2.04 11.1 10.77 2919 18.6 1007.2 1.7 1.9 10.5 10.2 2765.8
Conventional Landing w/Break

Approach 43 79% RPM 1 1 6381 106.4 0.54 7.7 8.6 2.04 3.8 3.69 3144 2.5 352.1 39.3 9.3 17.4 16.9 14377.7
Break 43 26% RPM 1 0.5 1137 9.5 19.66 106.3 1.8 2.04 11.1 10.77 2919 8.0 433.1 0.7 0.8 4.5 4.4 1189.3
Circle 43 84% RPM 1 0.5 5785 48.2 0.61 9.3 7.8 2.04 4.2 4.074 3141.2 1.3 192.8 16.2 4.2 8.7 8.4 6511.6

Landing 43 62% RPM 1 1 3663 61.1 1.1 21.5 5 2.04 6 5.82 3121 2.9 564.4 13.1 5.4 15.8 15.3 8193.1
On runway 43 26% RPM 1 0.3 1137 5.7 19.66 106.3 1.8 2.04 11.1 10.77 2919 4.8 259.9 0.4 0.5 2.7 2.6 713.6

Unstick 9 40% RPM 1 0.3 1786 8.9 3.67 65.7 2.5 2.04 9.1 8.83 3040 0.3 50.5 0.2 0.2 0.7 0.7 233.5
Taxi In/Shut down 43 26% RPM 1 5 1137 94.8 19.66 106.3 1.8 2.04 11.1 10.77 2919 80.1 4330.9 7.3 8.3 45.2 43.9 11892.7

Touch and Go Pattern
Approach 211 76% RPM 1 0.5 5785 48.2 0.61 9.3 7.8 2.04 4.2 4.074 3141.2 6.2 946.0 79.3 20.8 42.7 41.4 31952.2
Climbout 211 94% RPM 1 1 10412 173.5 0.31 3 14 2.04 2.3 2.231 3153.2 11.4 1098.5 512.6 74.7 84.2 81.7 115456.1

Circle 211 84% RPM 1 5 7512 626.0 0.45 5.6 10.1 2.04 3.3 3.201 3147.8 59.4 7396.8 1334.1 269.5 435.9 422.8 415780.3
GCA Box Pattern

Circle 27 62% RPM 1 7 3663 427.4 1.1 21.5 5 2.04 6 5.82 3121 12.7 2480.8 57.7 23.5 69.2 67.2 36011.5
Approach 27 79% RPM 1 3 6381 319.1 0.54 7.7 8.6 2.04 3.8 3.69 3144 4.7 663.3 74.1 17.6 32.7 31.8 27083.5

  Total in Tons/Year 0.26 18.64 1.14 0.25 0.49 0.48
Total in Metric Tons/Year 343

1 Key West Ops.xlsx, Wyle 2011
2 AESO Memoranda 9913D (Nov 2009) and 9963C (Nov 2009).
3PM2.5 calculated as 97% of PM10 emissions, in accordance with EPA OTAQ/OAQPS guidance, Commercial Marine, Airports, and Trains Approach, EPA Docket #OAR‐2003‐0053‐1696.

Emissions in lbs/1000 lbs fuel

1Type of 
Operation

1Type of 
Operation



Transient Prop ‐ Small/Medium

Table F‐8  Existing C‐2 Operations 2,209 total ops Powerplant = 2 X T56‐A‐435 engines APU: GTCP 36‐201C
Total Engine No. of  Time in Fuel Flow Total Emissions in lbs/1000 lbs fuel Total Pounds Annually

Number of Power Engines  Mode/engine per Engine Fuel Used
Operations Setting in Use (min) (lb/hr) (lb) 2HC 2CO 2NOx 2SO2 2PM10 3PM2.5 2CO2 HC CO NOx SO2 PM10 PM2.5 CO2e

Departure
APU Use On 1 5 197 16 0.25 2.00 6.25 2.04 0.22 0.21 3170 4.09 32.70 102.19 33.36 3.60 3.49 51832.67

Start/Warm up   L/S G Idle 2 12.0 599 240 22.32 30.11 3.53 2.04 3.97 3.85 3149 5326.48 7185.50 842.40 486.83 947.41 918.98 751542.06
Taxi Out   H/S G Idle 2 5.0 756 126 1.42 5.65 6.35 2.04 3.97 3.85 3182 178.20 709.05 796.90 256.01 498.22 483.27 399359.65

Engine Run‐up   62% SHP 2 0.5 1,600 27 0.25 1.12 9.47 2.04 3.97 3.85 3226 6.64 29.75 251.52 54.18 105.44 102.28 85673.80
Takeoff   Military 2 0.5 2,219 37 0.16 0.65 10.45 2.04 3.97 3.85 3229 5.89 23.94 384.93 75.14 146.24 141.85 118953.29

Climbout   Military 2 2.0 2,219 148 0.16 0.65 10.45 2.04 3.97 3.85 3229 23.57 95.77 1539.72 300.58 584.95 567.40 475813.18
Total 996

Overhead Break Arrival
Approach to Break 74% SHP 2 3.0 1,800 180 0.21 0.94 9.83 2.04 3.97 3.85 3228 31.26 139.93 1463.29 303.67 590.97 573.24 480564.74

Break 26% SHP 2 0.5 1,025 17 0.58 2.51 7.73 2.04 3.97 3.85 3208 8.19 35.46 109.21 28.82 56.09 54.41 45318.12
Circle 30% SHP 2 2.0 1,100 73 0.49 2.16 8.06 2.04 3.97 3.85 3212 29.72 131.00 488.81 123.72 240.77 233.54 194779.51

Approach 30% SHP 2 1.0 1,100 37 0.49 2.16 8.06 2.04 3.97 3.85 3212 14.86 65.50 244.41 61.86 120.38 116.77 97389.75
On runway (WoW) Flight Idle 2 1.0 836 28 1.1 4.54 6.52 2.04 3.97 3.85 3192 25.35 104.63 150.26 47.01 91.49 88.75 73571.43
Taxi to Squadron H/S G Idle 1 3.0 756 38 1.42 5.65 6.35 2.04 3.97 3.85 3182 44.39 176.62 198.50 63.77 124.10 120.38 99479.04

Shut down L/S G Idle 1 1.0 599 10 22.32 30.11 3.53 2.04 3.97 3.85 3149 184.28 248.59 29.14 16.84 32.78 31.79 26000.89
Total 827

Straight In Arrival
Approach   30% SHP 2 5.0 1100 183 0.49 2.16 8.06 2.04 3.97 3.85 3212 15.00 66.13 246.77 62.46 121.55 117.90 98331.85

On runway   Flight Idle 2 1.0 836 28 1.1 4.54 6.52 2.04 3.97 3.85 3192 5.12 21.13 30.34 9.49 18.48 17.92 14856.62
Taxi   H/S G Idle 1 3.0 756 38 1.42 5.65 6.35 2.04 3.97 3.85 3182 8.96 35.67 40.09 12.88 25.06 24.31 20088.27

Shut down   L/S G Idle 1 1.0 599 10 22.32 30.11 3.53 2.04 3.97 3.85 3149 37.21 50.20 5.89 3.40 6.62 6.42 5250.48
Total 167

Touch and Go/FCLP
Approach   30% SHP 2 1.0 1100 37 0.49 2.16 8.06 2.04 3.97 3.85 3212 3.09 13.62 50.83 12.87 25.04 24.29 20255.18
Climbout   88% SHP 2 2.0 2025 135 0.18 0.8 10.15 2.04 3.97 3.85 3230 4.18 18.58 235.68 47.37 92.18 89.42 75009.42

Circle   30% SHP 2 4.0 1100 147 0.49 2.16 8.06 2.04 3.97 3.85 3212 12.36 54.49 203.33 51.46 100.15 97.15 81020.74
Total 172

GCA Box
Approach   43% SHP 2 2.0 1300 87 0.36 1.58 8.75 2.04 3.97 3.85 3219 1.47 6.44 35.64 8.31 16.17 15.69 13113.00
Climbout   88% SHP 2 2.0 2025 135 0.18 0.8 10.15 2.04 3.97 3.85 3230 1.14 5.08 64.40 12.94 25.19 24.43 20496.76

Circle   30% SHP 2 7.0 1100 257 0.49 2.16 8.06 2.04 3.97 3.85 3212 5.91 26.06 97.23 24.61 47.89 46.45 38743.93
Total 47

Total in Tons/Year 2.99 4.64 3.81 1.05 2.01 1.95
Total in Metric Tons/Year 1491

1 Key West Ops.xlsx, Wyle 2011
2 AESO Memoranda 9919C (Sept 2010) and 9936C (Feb 2010).
3PM2.5 calculated as 97% of PM10 emissions, in accordance with EPA OTAQ/OAQPS guidance, Commercial Marine, Airports, and Trains Approach, EPA Docket #OAR‐2003‐0053‐1696.

1Type of 
Operation



Rotary Wing Operations
 

Table F‐9  Existing  Transient Rotary Wing Operations (Assume H‐60) Note that a departure and a landing are counted as 2 operations

  1,831 average annual operations Powerplant: 2 X T700‐GE‐401C APU: T‐62T‐40‐1
    Fuel Flow Emissions in lbs/1000 lbs fuel Total Pounds Annually

Flight  Engine   Time in per engine Fuel used
Operation  Power Setting # Engines Mode lb/hr lb 2HC 2CO 2NOx 2SO2 2PM10 3PM2.5 2CO2 HC CO NOx SO2 PM10 PM2.5 CO2e

Departure:
APU Use On 1 30 102 51 9.04 42.77 3.94 2.04 0.22 0.21 3154 0.461 2.181 0.201 0.104 0.011 0.011 161

Start/Warm Up 15% Torque 2 10 274 91 0.77 18.65 4.6 2.04 4.2 4.07 3183 0.070 1.703 0.420 0.186 0.384 0.372 291
Unstick 25% Torque 2 0.25 341 3 0.61 14.04 5.07 2.04 4.2 4.07 3205 0.002 0.040 0.014 0.006 0.012 0.012 9
Taxi Out 20% Torque 2 5 308 51 0.66 16.01 4.85 2.04 4.2 4.07 3196 0.034 0.822 0.249 0.105 0.216 0.209 164
Hover 80% Torque 2 2 707 47 0.55 4.61 6.9 2.04 4.2 4.07 3220 0.026 0.217 0.325 0.096 0.198 0.192 152

Climbout 90% Torque 2 2 786 52 0.55 3.74 7.27 2.04 4.2 4.07 3219 0.029 0.196 0.381 0.107 0.220 0.213 169
Total for One H‐60 Departure: 0.62 5.16 1.59 0.60 1.04 1.01 945

Total H‐60 Departures, tons/yr: 0.28 2.36 0.73 0.28 0.48 0.46 433
Arrival:

APU Use On 1 35 102 60 9.04 42.77 3.94 2.04 0.22 0.21 3154 0.54 2.54 0.23 0.12 0.013 0.013 188
Approach 50% Torque 2 5 501 84 0.55 8.34 5.93 2.04 4.2 4.07 3220 0.05 0.70 0.50 0.17 0.351 0.340 269
Unstick 25% Torque 2 0.25 341 3 0.61 14.04 5.07 2.04 4.2 4.07 3205 0.00 0.04 0.01 0.01 0.012 0.012 9

Taxi in/shut down 20% Torque 2 8 308 82 0.66 16.01 4.85 2.04 4.2 4.07 3196 0.05 1.31 0.40 0.17 0.345 0.335 263
Total for One H‐60 Arrival: 0.64 4.60 1.14 0.47 0.72 0.70 728
Total H‐60 Arrivals, tons/yr: 0.3 2.1 0.5 0.2 0.3 0.3 333

Total in Tons/Year 0.58 4.47 1.25 0.49 0.81 0.78
Total in Metric Tons/Year 695

1 Key West Ops.xlsx, Wyle 2011
2AESO Memorandum Report No. 9929 Revision A.  November 2009.   Aircraft Emission Estimates:  H‐60 Landing and Takeoff Cycle and In‐frame, Maintenance Testing Using JP‐5
3PM2.5 calculated as 97% of PM10 emissions, in accordance with EPA OTAQ/OAQPS guidance, Commercial Marine, Airports, and Trains Approach, EPA Docket #OAR‐2003‐0053‐1696.

Transient Prop ‐ Large

Table F‐10  Existing Transient C‐130 Operations
1,281 total ops Powerplant: 4 X T56‐A‐16 APU: GTCP 85‐71/‐180L

Total Engine 2,3No. of  Time in 2,3Fuel Flow Total Emissions in lbs/1000 lbs fuel Total Pounds Annually
Number of Power Engines in  Mode/engine per Engine Fuel Used
Operations Setting Use (min) (lb/hr) (lb) 2,3HC 2,3CO 2,3NOx 2,3SO2 2,3PM10 4PM2.5 2,3CO2 HC CO NOx SO2 PM10 PM2.5 CO2e

Conventional Take‐off/Taxi out/Idle
APU Use 405 On 1 10.0 293 48.83 0.42 3.20 5.65 2.04 0.22 0.21 3228.00 8 63 112 40 4 4 63,842

Warm up 1 405 L/S G Idle 4 6.5 599 259.57 22.32 30.11 3.53 2.04 3.97 3.85 3149.00 2,346 3,165 371 214 417 405 331,037
Warm Up 2 405 H/S G Idle 4 5.0 756 252.00 1.42 5.65 6.35 2.04 3.97 3.85 3182.00 145 577 648 208 405 393 324,755
Unstick 1 405 4,000 QEng 2 0.7 950 22.17 0.70 2.99 7.34 2.04 3.97 3.85 3203.00 6 27 66 18 36 35 28,755
Unstick2 405 H/S G Idle 2 0.7 756 17.64 1.42 5.65 6.35 2.04 3.97 3.85 3182.00 10 40 45 15 28 28 22,733
Taxi Out 405 H/S G Idle 4 2.0 756 100.80 1.42 5.65 6.35 2.04 3.97 3.85 3182.00 58 231 259 83 162 157 129,902

Engine Run‐up 405 8,000 QEng 4 2.0 1300 173.33 0.36 1.58 8.75 2.04 3.97 3.85 3209.00 25 111 614 143 279 270 225,272
Take off 405 18,600 QEng 4 1.0 2219 147.93 0.16 0.65 10.45 2.04 3.97 3.85 3229.00 10 39 626 122 238 231 193,459
Climbout 405 18,600 QEng 4 3.0 2219 443.80 0.16 0.65 10.45 2.04 3.97 3.85 3229.00 29 117 1,878 367 714 692 580,377

Overhead Break Arrival
Approach to break 58 8,000 QEng 4 5.0 1300 433.33 0.36 1.58 8.75 2.04 3.97 3.85 3209.00 9 40 220 51 100 97 80,653

Break 58 Fl. Idle 4 0.5 836 27.87 1.10 4.54 6.52 2.04 3.97 3.85 3192.00 2 7 11 3 6 6 5,159
Circle 58 6,000 QEng 4 2.5 1125 187.50 0.47 2.07 8.16 2.04 3.97 3.85 3213.00 5 23 89 22 43 42 34,941

Approach  58 3,000 QEng 4 0.3 850 17.00 0.97 4.03 6.71 2.04 3.97 3.85 3194.00 1 4 7 2 4 4 3,149
On runway (WoW) 58 H/S G Idle 4 0.4 756 20.16 1.42 5.65 6.35 2.04 3.97 3.85 3182.00 2 7 7 2 5 5 3,721

On runway (Reverse) 58 4,000 QEng 4 0.4 950 25.33 0.70 2.99 7.34 2.04 3.97 3.85 3203.00 1 4 11 3 6 6 4,706
Taxi In (4 engine) 58 H/S G Idle 4 1.0 756 50.40 1.42 5.65 6.35 2.04 3.97 3.85 3182.00 4 17 19 6 12 11 9,302
Taxi Iin (2 engine) 58 3,000 QEng 2 6.3 850 178.50 0.97 4.03 6.71 2.04 3.97 3.85 3194.00 10 42 69 21 41 40 33,067

Cool down 58 L/S G Idle 2 0.6 599 11.98 22.32 30.11 3.53 2.04 3.97 3.85 3149.00 16 21 2 1 3 3 2,188
APU Use 58 On 1 10.0 293 48.83 0.42 3.20 5.65 2.04 0.22 0.21 3228.00 1 9 16 6 1 1 9,143

Straight In Arrival
Approach 346 3,000 QEng 4 10.0 850 566.67 0.97 4.03 6.71 2.04 3.97 3.85 3194.00 190 790 1,316 400 778 755 626,237

On runway (WoW) 346 H/S G Idle 4 0.4 756 20.16 1.42 5.65 6.35 2.04 3.97 3.85 3182.00 10 39 44 14 28 27 22,196
On runway (Reverse) 346 4,000 QEng 4 0.4 950 25.33 0.70 2.99 7.34 2.04 3.97 3.85 3203.00 6 26 64 18 35 34 28,075

Taxi In (4 engine) 346 H/S G Idle 4 1.0 756 50.40 1.42 5.65 6.35 2.04 3.97 3.85 3182.00 25 99 111 36 69 67 55,489
Taxi in (2 engine) 346 3,000 QEng 2 6.3 850 178.50 0.97 4.03 6.71 2.04 3.97 3.85 3194.00 60 249 414 126 245 238 197,265

Cool down 346 L/S G Idle 2 0.6 599 11.98 22.32 30.11 3.53 2.04 3.97 3.85 3149.00 93 125 15 8 16 16 13,053
APU Use 346 On 1 10.0 293 48.83 0.42 3.20 5.65 2.04 0.22 0.21 3228.00 7 54 95 34 4 4 54,541

Touch and Go Pattern
Approach 165 3,000 QEng 4 0.5 850 28.33 0.97 4.03 6.71 2.04 3.97 3.85 3194.00 5 19 31 10 19 18 14,932
Climbout 165 18,600 QEng 4 0.5 2219 73.97 0.16 0.65 10.45 2.04 3.97 3.85 3229.00 2 8 128 25 48 47 39,408

Circle 165 6,000 QEng 4 3.0 1125 225.00 0.47 2.07 8.16 2.04 3.97 3.85 3213.00 17 77 303 76 147 143 119,283
GCA Box

Approach  307 3,000 QEng 4 0.5 850 28.33 0.97 4.03 6.71 2.04 3.97 3.85 3194.00 8 35 58 18 35 33 27,782
Climbout 307 18,600 QEng 4 0.5 2219 73.97 0.16 0.65 10.45 2.04 3.97 3.85 3229.00 4 15 237 46 90 87 73,323

Circle 307 6,000 QEng 4 6.0 1125 450.00 0.47 2.07 8.16 2.04 3.97 3.85 3213.00 65 286 1,127 282 548 532 443,876
      Total in Tons/Year 1.59 3.18 4.51 1.21 2.28 2.21

Total in Metric Tons/Year 1,724
1 Key West Ops.xlsx, Wyle 2011
2 AESO Memorandum Report No. 2000‐09, Revision B  January 2001.   Aircraft Emissions Estimates C‐130 Landing and Takeoff Cycle and In‐Frame Engine Maintnenance Testing Using JP‐5
3 AESO Memorandum Report No. 2000‐10, Revision B  January 2001.   Aircraft Emissions Estimates: C‐130 Mission Operations Using JP‐5
4PM2.5 calculated as 97% of PM10 emissions, in accordance with EPA OTAQ/OAQPS guidance, Commercial Marine, Airports, and Trains Approach, EPA Docket #OAR‐2003‐0053‐1696.

1Type of 
Operation



Transient Aircraft Fighter/Trainer

Table F‐11  Existing Transient T‐45 Goshawk Operations (includes EA‐6 ops)
1,372 annual operations Powerplant: 1 X F405‐RR‐401  engine APU (GTS): 096 Mk II (Saphir 10)

1Total  Engine 2,3No. of  Time in 2,3Fuel Flow Total Total Pounds Annually
Number of Power Engines in  Mode/engine per Engine Fuel Used
Operations Setting Use (min) (lb/hr) (lb) 2,3HC 2,3CO 2,3NOx 2,3SO2 2,3PM10 4PM2.5 2,3CO2 HC CO NOx SO2 PM10 PM2.5 CO2e

Taxi/Idle Out/Departure
APU (GTS) Use 214 On 1 1.00 197.0 3.283 0.250 2.000 6.250 2.04 0.220 0.21 3170.000 0.18 1.41 4.39 1.43 0.15 0.15 2,227.35
Start Engine 214 55% N2 1 1.00 498.1 8.302 34.020 151.210 0.270 2.04 8.940 8.67 2747.370 60.44 268.63 0.48 3.62 15.88 15.41 4,880.86

Close Bleed Valve 214 70% N2 1 0.50 697.2 5.810 12.375 88.286 0.752 2.04 8.814 8.55 2972.581 15.39 109.77 0.93 2.54 10.96 10.63 3,695.93
System Checks 214 55% N2 1 10.00 498.1 83.017 34.020 151.210 0.270 2.04 8.940 8.67 2747.370 604.38 2,686.33 4.80 36.24 158.82 154.06 48,808.58

Unstick 214 80% N2 1 0.10 1154.6 1.924 2.847 34.249 1.859 2.04 8.443 8.19 3106.689 1.17 14.10 0.77 0.84 3.48 3.37 1,279.36
Taxi Out 214 70% N2 1 4.00 697.2 46.480 12.375 88.286 0.752 2.04 8.814 8.55 2972.581 123.09 878.16 7.48 20.29 87.67 85.04 29,567.43

Hold Short 214 55% N2 1 1.00 498.1 8.302 34.020 151.210 0.270 2.04 8.940 8.67 2747.370 60.44 268.63 0.48 3.62 15.88 15.41 4,880.86
Unstick 214 80% N2 1 0.10 1154.6 1.924 2.847 34.249 1.859 2.04 8.443 8.19 3106.689 1.17 14.10 0.77 0.84 3.48 3.37 1,279.36

Taxi onto Runway 214 70% N2 1 0.25 697.2 2.905 12.375 88.286 0.752 2.04 8.814 8.55 2972.581 7.69 54.88 0.47 1.27 5.48 5.32 1,847.96
Engine Check 214 102% N2 1 0.08 4997.0 6.663 0.154 3.003 11.161 2.04 2.840 2.75 3161.841 0.22 4.28 15.91 2.91 4.05 3.93 4,508.19

Takeoff (brake release to gear up) 214 102% N2 1 0.50 4997.0 41.642 0.154 3.003 11.161 2.04 2.840 2.75 3161.841 1.37 26.76 99.46 18.18 25.31 24.55 28,176.17
Climb out (200 to 3.000 AGL) 214 102% N2 1 0.50 4997.0 41.642 0.154 3.003 11.161 2.04 2.840 2.75 3161.841 1.37 26.76 99.46 18.18 25.31 24.55 28,176.17

Straight In Arrival
Initial (3,000 feet AGL to Final) 35 85% N2 1 2.00 1601.9 53.397 1.279 16.700 2.942 2.04 7.999 7.76 3138.722 14.61 31.21 5.50 3.81 14.95 14.50 5,865.91

Final 35 75% N2 1 0.25 874.1 3.642 6.277 59.125 1.180 2.04 8.682 8.42 3051.718 4.89 7.54 0.15 0.26 1.11 1.07 389.01
Touchdown/Rollou

t 35 55% N2 1 0.50 498.1 4.151 34.020 151.210 0.270 2.04 8.940 8.67 2747.370 30.22 21.97 0.04 0.30 1.30 1.26 399.14
Unstick 35 80% N2 1 0.10 1154.6 1.924 2.847 34.249 1.859 2.04 8.443 8.19 3106.689 1.17 2.31 0.13 0.14 0.57 0.55 209.24
Taxi in 35 70% N2 1 2.50 697.2 29.050 12.375 88.286 0.752 2.04 8.814 8.55 2972.581 76.93 89.76 0.76 2.07 8.96 8.69 3,022.37

Shut/Cool Down  53 55% N2 1 2.00 498.1 16.603 34.020 151.210 0.270 2.04 8.940 8.67 2747.370 120.88 133.06 0.24 1.80 7.87 7.63 2,417.62
Overhead Break Arrival (inc. Carrier Break)

Initial (3,000 feet AGL to Final) 171 90% N2 1 2.00 2307.7 76.923 0.604 7.358 4.651 2.04 7.165 6.95 3154.060 7.94 96.79 61.18 26.83 94.25 91.42 41,488.16
Break 171 85% N2 1 0.17 1601.9 4.539 1.279 16.700 2.942 2.04 7.999 7.76 3138.722 0.99 12.96 2.28 1.58 6.21 6.02 2,436.03

A beam/180 Degree Position 171 90% N2 1 0.33 2307.7 12.692 0.604 7.358 4.651 2.04 7.165 6.95 3154.060 1.31 15.97 10.09 4.43 15.55 15.08 6,845.55
171 90% N2 1 0.17 2307.7 6.538 0.604 7.358 4.651 2.04 7.165 6.95 3154.060 0.68 8.23 5.20 2.28 8.01 7.77 3,526.49
171 85% N2 1 0.17 1601.9 4.539 1.279 16.700 2.942 2.04 7.999 7.76 3138.722 0.99 12.96 2.28 1.58 6.21 6.02 2,436.03

Final 171 75% N2 1 0.25 874.1 3.642 6.277 59.125 1.180 2.04 8.682 8.42 3051.718 3.91 36.82 0.73 1.27 5.41 5.24 1,900.60
171 55% N2 1 0.50 498.1 4.151 34.020 151.210 0.270 2.04 8.940 8.67 2747.370 24.15 107.33 0.19 1.45 6.35 6.16 1,950.06

 Taxi In 171 70% N2 1 2.50 697.2 29.050 12.375 88.286 0.752 2.04 8.814 8.55 2972.581 61.47 438.57 3.74 10.13 43.78 42.47 14,766.44
Shut/Cool Down  171 55% N2 1 2.00 498.1 16.603 34.020 151.210 0.270 2.04 8.940 8.67 2747.370 96.59 429.31 0.77 5.79 25.38 24.62 7,800.25

Touch and Gos (inc. FCLPs)
Approach 842 85% N2 1 2.00 1601.9 53.397 1.279 16.700 2.942 2.04 7.999 7.76 3138.722 57.50 750.83 132.27 91.72 359.63 348.85 141,116.92
Climb out 842 102% N2 1 2.00 4997.0 166.567 0.154 3.003 11.161 2.04 2.840 2.75 3161.841 21.60 421.17 1,565.32 286.11 398.31 386.36 443,445.46

Level Flight (<3,000 AGL) 842 90% N2 1 5.00 2307.7 192.308 0.604 7.358 4.651 2.04 7.165 6.95 3154.060 97.80 1,191.43 753.11 330.32 1,160.18 1,125.38 510,716.80
GCA Box

Approach 110 90% N2 1 5.00 2307.7 192.308 0.604 7.358 4.651 2.04 7.165 6.95 3154.060 12.78 155.65 98.39 43.15 151.57 147.02 66,720.72
Climb Out 110 102% N2 1 2.00 4997.0 166.567 0.154 3.003 11.161 2.04 2.840 2.75 3161.841 2.82 55.02 204.50 37.38 52.04 50.47 57,932.30

Level Flight (<3,000 AGL) 110 80% N2 1 10.00 1154.6 192.433 2.847 34.249 1.859 2.04 8.443 8.19 3106.689 60.26 724.97 39.35 43.18 178.72 173.36 65,761.36
Total in Tons/Year 0.79 4.55 1.56 0.50 1.45 1.41

Total in Metric Tons/Year 699
1 PD_Draft_Data_Validation_Package_2011‐06‐04.xlsx, Wyle 2011
2 AESO Memorandum Report No. 2010‐09.  September 2010.  Aircraft Emissions Estimates:  T‐45 Landing and Takeoff Cycle, Cruise, and In‐Frame Engine Maintenance Testing using JP‐5
3 AESO Memorandum Report No. 2010‐10.  October 2010.   Aircraft Emissions Estimates:  T‐45 Mission Operations Using JP‐5
4PM2.5 calculated as 97% of PM10 emissions, in accordance with EPA OTAQ/OAQPS guidance, Commercial Marine, Airports, and Trains Approach, EPA Docket #OAR‐2003‐0053‐1696.

Transient Jet ‐ Medium Transport

Table F‐12  Existing Transient C‐40A Operations  
542 total ops Powerplant: 2 × CFM56‐7 SLST engines  

1Total Engine Time in Fuel Flow Total Total Pounds Annually
Number of Power Mode/engine per Engine Fuel Used 2HC 2CO 2NOx 3SO2 4PM10 5PM2.5 6CO2
Operations Setting (min) (kg/s) (lb) lb/op lb/op lb/op lb/op lb/op lb/op lb/lb fuel HC CO NOx SO2 PM10 PM2.5 CO2e

Idle 206 7 26.0 0.092 316 0.0090 0.093 0.007 0.008 0.001 0.00 3.154 588.056 6080.016 476.077 531.871 0.286 0.277 1996
6Departure 271 100 0.7 0.842 78 0.0001 0.000 0.030 0.008 0.004 0.00 3.154 1.225 7.057 625.655 172.408 84.218 81.692 492
Climb Out 271 85 2.2 0.702 204 0.0001 0.001 0.026 0.008 0.007 0.01 3.154 3.765 31.114 1439.429 451.759 400.274 388.266 1289
6Approach 271 30 4.0 0.256 135 0.0002 0.011 0.016 0.008 0.001 0.00 3.154 6.167 406.574 571.245 299.535 21.798 21.144 855
Idle 206 7 26.0 0.092 316 0.0090 0.093 0.007 0.008 0.001 0.00 3.154 588.056 6080.016 476.077 531.871 90.412 87.700 1996

  Total in Tons/Year 0.59 6.30 1.79 0.99 0.30 0.29
Total in Metric Tons/Year 7

1 PD_Draft_Data_Validation_Package_2011‐06‐04.xlsx, Wyle 2011
2EFs from Engine Datasheet 8CM061 04102007, ICAO Engine Exhaust Emissions Data Bank (ICAO, 2007)
SOx % EFSOx = 20 * S where EFSOx = SOX emission factor [pounds SOX emitted per thousand pounds of fuel combusted (lb/1000 lb)]

20 = Factor which is derived by converting “weight percent” into units of “lb/1000 lb” and then multiplying times the ratio of the molecular weight of SO2 to the
molecular weight of sulfur
S = Weight percent sulfur content of the fuel

S content in JP‐5 0.102 = S; 3EF =  4.08
SOx  equation from IERA‐RS‐BR‐SR‐2001‐0010, Air emissions Inventory Guidance Document for Mobile Sources at Air force Installations (revised December 2003)
4Emission Index from Formula 2 in  Derivation of a First Order Approximation of Particulate Matter from Aircraft , Wayson, Fleming, Kim & Draper, Transportation Research Board, 2003
5PM2.5 calculated as 97% of PM10 emissions, in accordance with EPA OTAQ/OAQPS guidance, Commercial Marine, Airports, and Trains Approach, EPA Docket #OAR‐2003‐0053‐1696.

JP‐5 density = 6.814 lb/gal (based on average, calculated from range published in Petroleum Quality Information System 2009 Annual Report

JP‐5 HHV = 0.135 MMBtu/gal default HHV from Table 2 of Federal GHG Accounting and Reporting Guidance Technical Document, CEQ (2010)
72.22 kg CO2/MMBtu emission factor from  Table 2 of Federal GHG Accounting and Reporting Guidance Technical Document, CEQ (2010)

6CO2 EF= 3.154 lb CO2/lb fuel burned

Emissions in lbs/1000 lbs fuel

Emissions
Type of 
Operation

90 Degree Position
45 Degree Position

Touchdown/Rollout

Operation
Type of 



Transient Jet ‐ Large Transport and Refueling: C5‐B

Table F‐13  Existing Transient C‐5B Operations
181 total ops Powerplant:   4 X TF39‐GE‐1C engines

2Total Pounds per Operation Total Pounds Annually
Number of
Operations 3HC 3CO 3NOx 4SO2 3PM10 5PM2.5 6CO2 HC CO NOx SO2 PM10 PM2.5 CO2e

Taxi/Idle Out 69 52.02 184.31 10.64 2.04 8.71 8.446 9988 3589.53 12717.39 734.07 140.76 600.80 582.78 689163
Departure 69 0.00 2.89 73.62 2.04 2.66 2.580 7110 0.00 199.08 5079.73 140.76 183.53 178.02 490621
Arrival 69 2.14 2.46 78.87 2.04 3.80 3.683 10064 147.50 169.51 5441.92 140.76 261.97 254.11 694426
GCA Box 43 0.92 13.61 262.53 2.04 9.02 8.751 29369 39.36 585.13 11288.79 87.72 387.93 376.29 1262854
Taxi/Idle In 69 23.63 83.73 4.83 2.04 3.96 3.837 4537 1630.61 5777.11 333.47 140.76 272.93 264.74 313065

  Total in Tons/Year 2.70 9.72 11.44 0.33 0.85 0.83
Total in Metric Tons/Year 1565

1 PD_Key_West_Flight_Profiles_v2_2011‐08‐17.pdf  (Wyle Labs, 2011)
2 PD_Draft_Data_Validation_Package_2011‐06‐04.xlsx, Wyle 2011
3Fuel Flow Rates and Emission Indices from  Air Emissions Factor Guide to Air Force Mobile Sources (AFCEE September 2009)
SOx % EFSOx = 20 * S where EFSOx = SOX emission factor [pounds SOX emitted per thousand pounds of fuel combusted (lb/1000 lb)]

20 = Factor which is derived by converting “weight percent” into units of “lb/1000 lb” and then multiplying times the ratio of the molecular weight of SO2 to the
molecular weight of sulfur
S = Weight percent sulfur content of the fuel

S content in JP‐5 0.102 = S; 4EF =  2.04
SOx  equation from IERA‐RS‐BR‐SR‐2001‐0010, Air emissions Inventory Guidance Document for Mobile Sources at Air force Installations (revised December 2003)
5PM2.5 calculated as 97% of PM10 emissions, in accordance with EPA OTAQ/OAQPS guidance, Commercial Marine, Airports, and Trains Approach, EPA Docket #OAR‐2003‐0053‐1696.

JP‐5 density = 6.814 lb/gal (based on average, calculated from range published in Petroleum Quality Information System 2009 Annual Report
JP‐5 HHV = 0.135 MMBtu/gal default HHV from Table 2 of Federal GHG Accounting and Reporting Guidance Technical Document, CEQ (2010)

72.22 kg CO2/MMBtu emission factor from  Table 2 of Federal GHG Accounting and Reporting Guidance Technical Document, CEQ (2010)
6CO2 EF= 3.154 lb CO2/lb fuel burned

Transient Jet ‐ Cargo/Passenger

Table F‐14  Existing Transient Cessna Citation C‐560 Operations Touch & go pattern combined with takeoff, climbout and approach
1,004 total ops Powerplant:  2 X JT15D‐5B engine

1Total Engine 2No. of  Time in Fuel Flow Total Total Pounds Annually
Type of  Number of Power Engines in  Mode/engine per Engine Fuel Used 2HC 2CO 2NOx 3SO2 4PM10 5PM2.5 6CO2
Operation Operations Setting Use (min) (lb/min) (lb) lb/lb fuel lb/lb fuel lb/lb fuel lb/lb fuel lb/op lb/op lb/lb fuel HC CO NOx SO2 PM10 PM2.5 CO2e

Taxi out/Idle 423 13 2 26.00 3.92 203.64 0.119 0.119 0.002 0.002 0.001 0.00 3.154 10259.05 10267.66 142.99 175.72 80.61 78.19 271717
Takeoff 502 100 2 0.70 27.17 38.04 0.000 0.000 0.011 0.002 ‐ ‐ 3.154 0.00 0.00 212.56 38.96 ND ND 60244
Climbout 502 85 2 2.20 22.85 100.53 0.001 0.001 0.010 0.002 ‐ ‐ 3.154 65.61 58.04 508.71 102.95 ND ND 159195
Approach 502 30 2 4.00 8.73 69.85 0.012 0.039 0.005 0.002 ‐ ‐ 3.154 410.28 1353.58 172.88 71.54 ND ND 110616
Taxi in/Idle 423 13 2 26.00 3.92 203.64 0.119 0.119 0.002 0.002 0.001 0.00 3.154 10259.05 10267.66 142.99 175.72 80.606 78.188 271717

  Total in Tons/Year 10.50 10.97 0.59 0.28 0.08 0.08
Total in Metric Tons/Year 396

1 PD_Draft_Data_Validation_Package_2011‐06‐04.xlsx, Wyle 2011
2Emission indices from ICAO Engine Exhaust Emissions Data Bank (2004)
SOx % EFSOx = 20 * S where EFSOx = SOX emission factor [pounds SOX emitted per thousand pounds of fuel combusted (lb/1000 lb)]

20 = Factor which is derived by converting “weight percent” into units of “lb/1000 lb” and then multiplying times the ratio of the molecular weight of SO2 to the
molecular weight of sulfur
S = Weight percent sulfur content of the fuel

S content in JP‐5 0.102 = S; 3EF =  0.00204
SOx  equation from IERA‐RS‐BR‐SR‐2001‐0010, Air emissions Inventory Guidance Document for Mobile Sources at Air force Installations (revised December 2003)
4Emission Index from Formula 2 in  Derivation of a First Order Approximation of Particulate Matter from Aircraft , Wayson, Fleming, Kim & Draper, Transportation Research Board, 2003
5PM2.5 calculated as 97% of PM10 emissions, in accordance with EPA OTAQ/OAQPS guidance, Commercial Marine, Airports, and Trains Approach, EPA Docket #OAR‐2003‐0053‐1696.

JP‐5 density = 6.814 lb/gal (based on average, calculated from range published in Petroleum Quality Information System 2009 Annual Report
JP‐5 HHV = 0.135 MMBtu/gal default HHV from Table 2 of Federal GHG Accounting and Reporting Guidance Technical Document, CEQ (2010)

72.22 kg CO2/MMBtu emission factor from  Table 2 of Federal GHG Accounting and Reporting Guidance Technical Document, CEQ (2010)
6CO2 EF= 3.154 lb CO2/lb fuel burned

1Type of 
Operation



Engine Maintenance (Run‐Ups)

Table F‐15  Existing FA‐18C/D Aircraft  ‐ Engine Maintenance Runups

Total Pounds Annually
Aircraft Location Annual Duration

Ops Reported Power Setting (minutes) EIHC EICO EINOx EISO2 EIPM 4PM2.5 3CO2 HC CO NOx SO2 PM10 PM2.5 CO2e
APU On On 5 1 197.00 16.42 0.25 2.00 6.25 0.04 0.22 0.21 3170 0.05 0.36 1.13 0.01 0.04 0.04 572
 @ idle Gr Idle 25 2 624.00 520.00 58.18 137.34 1.16 2.04 13.79 13.38 2747 332.79 785.58 6.64 11.67 78.88 76.51 15713

Mil power 92‐102% 10 2 8587.0 2862.33 0.31 1.05 25.16 2.04 2.81 2.73 3156 9.76 33.06 792.18 64.23 88.47 85.82 99369
Afterburner 100% 10 2 28397.00 9465.67 0.13 23.12 9.22 2.04 ND ND 3122 13.54 2407.31 960.01 212.41 ND ND 325070
APU On On 5 1 197.00 16.42 0.25 2.00 6.25 0.04 0.22 0.21 3170 1.82 14.55 45.45 0.29 1.60 1.55 23054
 @ idle 61‐72% 25 2 624.00 520.00 58.18 137.34 1.16 2.04 13.79 13.38 2747 13402.34 31637.64 267.22 469.93 3176.66 3081.36 632799
80% N2 80% 5 2 2127.0 354.50 1.05 9.78 4.74 2.04 8.12 7.88 3140 164.90 1535.89 744.39 320.37 1275.19 1236.94 493117

Total in Tons/Year 6.96 18.21 1.41 0.54 2.31 2.24
Total in Metric Tons/Year 721

Table F‐16  Existing  FA‐18E/F Aircraft

Total Pounds Annually
Aircraft Location Annual Duration

Ops Reported Power Setting (minutes) EIHC EICO EINOx EISO2 EIPM 4PM2.5 3CO2 HC CO NOx SO2 PM10 PM2.5 CO2e
APU On On 5 1 197.00 16.42 0.25 2.00 6.25 0.04 0.22 0.21 3170 0.04 0.30 0.92 0.01 0.03 0.03 468
 @ idle Idle 25 2 695.00 579.17 65.33 98.18 3.18 2.04 12.64 12.26 2973 340.53 511.76 16.58 10.63 65.89 63.91 15498

Mil power 88‐100% 10 2 8210.0 2736.67 0.12 0.70 38.17 2.04 2.78 2.70 3180 2.96 17.24 940.13 50.25 68.47 66.42 78323
Afterburner 100% 10 2 35763.00 11921.00 4.87 274.97 9.67 2.04 ND ND 2712 522.50 29501.26 1037.48 218.87 ND ND 290989
APU On On 5 1 197.00 16.42 0.25 2.00 6.25 0.04 0.22 0.21 3170 1.33 10.64 33.24 0.21 1.17 1.14 16861
 @ idle 61‐72% 25 2 695.00 579.17 65.33 98.18 3.18 2.04 12.64 12.26 2973 12259.17 18423.48 596.73 382.81 2371.90 2300.74 557940
80% N2 80% 5 2 3079.0 513.17 0.14 1.86 8.98 2.04 8.78 8.52 3205 23.28 309.25 1493.07 339.18 1459.82 1416.02 532866

Total in Tons/Year 6.57 24.39 2.06 0.50 1.98 1.92
Total in Metric Tons/Year 677

Table F‐17 Existing  F‐5N Aircraft Engine Maintenance Runups

Total Pounds Annually
Aircraft Location Annual Duration

Ops Reported Power Setting (minutes) EIHC EICO EINOx EISO2 EIPM 4PM2.5 5CO2 HC CO NOx SO2 PM10 PM2.5 CO2e
 @ idle Idle 45 2 400.00 600.00 24.25 159.00 1.25 2.04 25.60 24.83 3154 523.80 3434.40 27.00 44.06 552.98 536.39 68136

Mil power 100% 30 2 3200.0 3200.00 0.25 21.56 5.00 2.04 9.48 9.20 3154 28.80 2483.71 576.00 235.01 1092.10 1059.33 363391
Afterburner 100% 15 2 10650.00 5325.00 0.10 36.40 5.60 2.04 ND ND 3154 19.17 6977.88 1073.52 391.07 ND ND 604706

 @ idle Idle 30 1 400.00 200.00 24.25 159.00 1.25 2.04 25.60 24.83 3154 402.55 2639.40 20.75 33.86 424.98 412.23 52364
Mil power 100% 15 1 3200.0 800.00 0.25 21.56 5.00 2.04 9.48 9.20 3154 16.60 1431.58 332.00 135.46 629.47 610.59 209455
Afterburner 100% 10 1 10650.00 1775.00 0.10 36.40 5.60 2.04 ND ND 3154 14.73 5362.63 825.02 300.54 ND ND 464728

 @ idle 50% 50 2 400.00 666.67 24.25 159.00 1.25 2.04 25.60 24.83 3154 8762.33 57452.00 451.67 737.12 9250.49 8972.98 1139804
Intermediate 90% 10 2 1745.0 581.67 0.10 36.40 5.60 2.04 0.00 0.00 3154 31.53 11475.59 1765.47 643.14 0.00 0.00 994479

Total in Tons/Year 4.90 45.63 2.54 1.26 5.98 5.80
Total in Metric Tons/Year 1768

1PD_Draft_Data_Validation_Package_2011‐06‐04.xlsx  Wyle.  2011
2AESO Memorandum Report No. 9815, Revision G.  March 2011.   Aircraft Emissions Estimates:  F/A ‐18 Landing and Takeoff Cycle and In‐Frame Maintenance Testing Using JP‐5
3AESO Memorandum Report No. 9923, Revision A.  June 2005.   Aircraft Emission Estimates:  F‐5 Landing and Takeoff Cycle and In‐Frame, Maintenance Testing Using JP‐5
4PM2.5 calculated as 97% of PM10 emissions, in accordance with EPA OTAQ/OAQPS guidance, Commercial Marine, Airports, and Trains Approach, EPA Docket #OAR‐2003‐0053‐1696.

JP‐5 density = 6.814 lb/gal (based on average, calculated from range published in Petroleum Quality Information System 2009 Annual Report
JP‐5 HHV = 0.135 MMBtu/gal default HHV from Table 2 of Federal GHG Accounting and Reporting Guidance Technical Document, CEQ (2010)

72.22 kg CO2/MMBtu emission factor from  Table 2 of Federal GHG Accounting and Reporting Guidance Technical Document, CEQ (2010)
5CO2 EF= 3.154 lb CO2/lb fuel burned

2Emissions in lbs/1000 lbs fuel

2Emissions in lbs/1000 lbs fuel

3Emissions in lbs/1000 lbs fuel
Power Setting

Name 
Number of 
Engines

3FFR per 
engine, lb/hr 3Fuel Use lb

Number of 
Engines

2FFR per 
engine, lb/hr 2Fuel Use lb

Power Setting

F‐5N

In‐Frame/Outdoor
36

Engine Trim High Power

In‐Frame/Outdoor
83

Engine Functional High Power

In‐Frame/Outdoor
542Low Power

F‐18 E/F

In‐Frame/

9Outdoor

High Power

In‐Frame/
324Outdoor

Low Power

Power Setting
Name 

F‐18 C/D

In‐Frame/

11Outdoor

High Power

In‐Frame/
443Outdoor

Low Power

2Fuel Use lbName 
Number of 
Engines

2FFR per 
engine, lb/hr



Ground Support Equipment (GSE)

Table F‐18  Existing Aircraft GSE 18,624 1LTOs

Brake 4Estimated

Horsepower  Fuel Flow 2VOCs 2CO 2NOx 5SO2
2PM10

6PM2.5
7CO2 VOCs CO NOx SO2 PM10 PM2.5 CO2

2Designation (BHP) Rate (gal/hr) lb/hr lb/hr lb/hr lb/hp‐hr lb/hr lb/hr g/gal lb/yr lb/yr lb/yr lb/yr lb/yr lb/yr kg/yr
TOWTRACTOR A/S32A‐45 88 0.50259 4.89 0.521 2.366 5.599 0.002 0.473 0.459 10150 998.07 4528.95 10719.37 345.39 905.60 878.43 95006
TOWTRACTOR A/S32A‐37 192 0.00029 10.67 0.309 0.748 5.577 0.002 0.252 0.245 10150 0.16 0.38 2.83 0.20 0.13 0.12 55
TURBINE MSU‐200 396 0.00081 22.00 0.203 1.306 6.015 0.002 0.201 0.195 10150 0.14 0.90 4.15 0.56 0.14 0.13 154
AIR COMPRESSOR ACU‐20M 58 0.00029 3.22 0.521 2.366 5.599 0.002 0.473 0.459 10150 0.88 3.98 9.41 0.20 0.80 0.77 55
HYDRAULIC POWER 
SUPPLY  (‐15)

HYD, PORTABLE 
TEST  STAND 111 0.03766 6.17 0.680 2.700 8.380 0.002 0.402 0.390 10150 77.35 307.13 953.24 25.88 45.73 44.36 7120

AIRCON A/M32C‐17 210 0.00233 11.67 0.309 0.748 5.577 0.002 0.252 0.245 10150 1.15 2.78 20.72 1.60 0.94 0.91 440
MEPP A/M32A‐108 215 0.26700 11.94 0.309 0.748 5.577 0.002 0.252 0.245 10150 128.43 311.19 2321.85 183.49 104.95 101.80 50472
MEPP NC‐10 215 0.02356 11.94 0.309 0.748 5.577 0.002 0.252 0.245 10150 11.33 27.46 204.87 16.19 9.26 8.98 4453
FLOOD LIGHT ASSY A/M42M‐2A 19 0.01222 1.06 0.438 2.161 4.440 0.002 0.267 0.259 10150 94.40 465.76 956.93 8.39 57.44 55.72 2309

Total in Tons/Year 0.66 2.82 7.60 0.29 0.56 0.55
Total in Metric Tons/Year 160

1PD_Draft_Data_Validation_Package_2011‐06‐04.xlsx  Wyle.  2011
2specific GSE equipment for F‐18 flight ops from NAS Lemoore (FRC West); emission factors from  Exhaust and Crankcase Emission Factors for Nonroad Engine Modeling ‐ Compression Ignition (EPA, 2010), Table A4 (Tier 1 assumed).  Assumed to be representative of GSE equipment in use at Key West.
3 Based on GSE Operations from NAS Lemoore Strike Fighter EA
4Fuel flow rate based on 1 gal fuel/hour consumed per 18 Horsepower.  
5AP 42, Fifth Edition, Volume 1, Chapter 3, Table 3.3‐1 Emissions Factors for Uncontrolled Gasoline and Diesel Industrial Engines.  1996
5PM2.5 calculated as 97% of PM10 emissions, in accordance with EPA OTAQ/OAQPS guidance,  Commercial Marine, Airports, and Trains Approach , EPA Docket #OAR‐2003‐0053‐1696.
7CO2 EF derived from Direct Emissions from Mobile Combustion Sources  (EPA, 2008), Table B‐1.

AGE Type

3Gallon of fuel/
LTO operation

Emission Factor Total Emissions per year



Realignment Aircraft Emissions ‐ NAS Key West

Table F‐1    Operations for F‐35, Alternative 1 10,229                    Total ops
2Total lb per operation Total lbs per year

Number of
Operations 5CO2 6CO 6NOx 6HC 6,7SO2 6PM HC CO NOx SO2 PM CO2

3Idle/Taxi Out 4,230 2,600 2.361 4.519 0.108 1.681 0.088 457.29 9986.85 19116.70 7113.08 374.18 10998903
MIL Departure 2,115 1,245 0.149 9.532 0.001 0.805 0.052 2.32 314.98 20161.03 1702.40 109.14 2632409
AB Departure 2115 1,857 5.508 8.829 0.061 1.201 0.420 129.52 11650.34 18674.18 2539.74 888.51 3927182
Straight In Arrival 829 1,248 0.445 3.947 0.013 0.807 0.043 10.48 369.18 3271.15 668.80 35.23 1034155
Overhead Break Arrival 993 1,311 0.444 4.325 0.012 0.848 0.045 12.10 440.54 4295.59 842.42 44.51 1302633
Carrier Break Arrival 2394 1,281 0.419 4.264 0.011 0.828 0.044 26.87 1003.59 10206.80 1982.72 104.74 3065869
Touch and Gos 993 2,100 0.453 10.792 0.007 1.358 0.078 7.39 450.15 10719.90 1348.94 77.38 2085849
FCLPs 433                      1,834 0.418 8.863 0.007 1.186 0.067 3.11 181.13 3838.94 513.67 28.96 794286
GCA Box 357 4,799 1.448 18.205 0.038 3.103 0.169 13.62 516.53 6493.35 1106.83 60.12 1711487
3Idle/Taxi In 4,230 1,487 1.354 2.541 0.062 0.962 0.051 262.43 5726.37 10747.74 4069.26 213.81 6292276
4Hot Refuel 846 4,012 3.725 6.640 0.172 2.595 0.136 145.33 3151.19 5617.59 2195.38 115.32 3394705

Total in Tons/Year 0.54 16.90 56.57 12.04 1.03
Total in Metric Tons/Year 16892

1 AQ Ops Data.xls  (Wyle Labs, 2012)
2 NAS Key West EIS Data Validation Package_v5.xlsx, Wyle 2012 
3 Idle/taxi times JSF Emissions Package_2011‐12‐28.xls (SAIC, 2011)
4Hot refuel time based on time required to refuel F‐35 plus queue time calculated at NAS Lemoore (F35‐C Hot Pit Calculations.xls and 11021101‐TIMS1 NAS Lemoore MFOQA Data.xls)
5Carbon dioxide EF from Table D‐2 of Federal Greenhouse Gas Accounting and Reporting Guidance: Technical Support Document (CEQ, 2010) and fuel density of JP‐5 in Petroleum Quality Information System 2009 
6Emission Indices calculated from  ITAR ‐ FOUO ‐ FFR‐T3‐EI determination.xls (SAIC, undated)
7 SOx % 0.102 Sulfur oxides calculated based on weight percent sulfur content of JP‐8, as identified in Petroleum Quality Information System 2009 Annual Report

Table F‐2    Operations for F‐35, Alternative 2 12,483                    Total ops
2Total lb per operation Total lbs per year

Number of
Operations 4CO2 5CO 5NOx 5HC 5,6SO2 5PM HC CO NOx SO2 PM CO2

3Idle/Taxi Out 4,230 2,600 2.361 4.519 0.108 1.681 0.088 457.29 9986.85 19116.70 7113.08 374.18 10998903
MIL Departure 2,115 1,245 0.149 9.532 0.001 0.805 0.052 2.32 314.98 20161.03 1702.40 109.14 2632409
AB Departure 2115 1,857 5.508 8.829 0.061 1.201 0.420 129.52 11650.34 18674.18 2539.74 888.51 3927182
Straight In Arrival 829 1,248 0.445 3.947 0.013 0.807 0.043 10.48 369.18 3271.15 668.80 35.23 1034155
Overhead Break Arrival 993 1,311 0.444 4.325 0.012 0.848 0.045 12.10 440.54 4295.59 842.42 44.51 1302633
Carrier Break Arrival 2394 1,281 0.419 4.264 0.011 0.828 0.044 26.87 1003.59 10206.80 1982.72 104.74 3065869
Touch and Gos 993 2,100 0.453 10.792 0.007 1.358 0.078 7.39 450.15 10719.90 1348.94 77.38 2085849
FCLPs 2,687                   1,834 0.418 8.863 0.007 1.186 0.067 19.29 1123.67 23815.34 3186.62 179.65 4927448
GCA Box 357 4,799 1.448 18.205 0.038 3.103 0.169 13.62 516.53 6493.35 1106.83 60.12 1711487
3Idle/Taxi In 4,230 1,487 1.354 2.541 0.062 0.962 0.051 262.43 5726.37 10747.74 4069.26 213.81 6292276
Hot Refuel 846 4,012 3.725 6.640 0.172 2.595 0.136 145.33 3151.19 5617.59 2195.38 115.32 3394705

Total in Tons/Year 0.54 17.37 66.56 13.38 1.10
Total in Metric Tons/Year 18766

1Type of 
Operation

1Type of 
Operation



Table F‐3    Operations for F‐35, Alternative 3 13,561                    Total ops
2Total lb per operation Total lbs per year

Number of
Operations 4CO2 5CO 5NOx 5HC 5,6SO2 5PM HC CO NOx SO2 PM CO2

3Idle/Taxi Out 4,696 2,600 2.361 4.519 0.108 1.681 0.088 507.59 11085.40 21219.54 7895.52 415.34 12208782
MIL Departure 2,348 1,245 0.149 9.532 0.001 0.805 0.052 2.58 349.63 22378.74 1889.66 121.15 2921974
AB Departure 2,348 1,857 5.508 8.829 0.061 1.201 0.420 143.77 12931.88 20728.33 2819.11 986.25 4359172
Straight In Arrival 920 1,248 0.445 3.947 0.013 0.807 0.043 11.63 409.79 3630.97 742.36 39.11 1147913
Overhead Break Arrival 1,103 1,311 0.444 4.325 0.012 0.848 0.045 13.43 489.00 4768.10 935.09 49.41 1445923
Carrier Break Arrival 2,657 1,281 0.419 4.264 0.011 0.828 0.044 29.83 1113.99 11329.55 2200.82 116.26 3403114
Touch and Gos 1,103 2,100 0.453 10.792 0.007 1.358 0.078 8.21 499.67 11899.09 1497.32 85.90 2315293
FCLPs 2,687                   1,834 0.418 8.863 0.007 1.186 0.067 19.29 1123.67 23815.34 3186.62 179.65 4927448
GCA Box 396 4,799 1.448 18.205 0.038 3.103 0.169 15.12 573.35 7207.62 1228.58 66.73 1899751
3Idle/Taxi In 4,696 1,487 1.354 2.541 0.062 0.962 0.051 291.29 6356.27 11929.99 4516.88 237.33 6984427
Hot Refuel 939 4,012 3.725 6.640 0.172 2.595 0.136 161.32 3497.82 6235.53 2436.87 128.00 3768123

Total in Tons/Year 0.60 19.22 72.57 14.67 1.21
Total in Metric Tons/Year 20585

Table F‐4    Operations for F‐18 E/F, Alternative 2 13,909 Total ops1

Total 2,3 Engine 2,3 No. of  2,3 Time in 2,3 Fuel Flow 2,3 Total Emissions in lbs/1000 lbs fuel Total Emissions in pounds
Number of Power Engines in  Mode/engine per Engine Fuel Used
Operations Setting Use (min) (lb/hr) (lb) 2,3 HC 2,3 CO 2,3 NOx 2,3 SO2 2,3 PM10 4PM2.5 2,3 CO2 HC CO NOx SO2 PM10 PM2.5 CO2e

Departure/Taxi out/Idle
APU Use 5,269 ON 1 5.00 197.00 16.42 0.25 2.00 6.25 2.04 0.22 0.21 3170.00 22 173 541 176 19 18 274,202

Start/Warm‐up 5,269 G Idle 2 15.00 695.00 347.50 65.33 98.18 3.18 2.04 12.64 12.26 2973.30 119,617 179,765 5,822 3,735 23,143 22,449 5,444,022
Unstick 5,269 75% N2 2 0.30 1720.00 17.20 1.98 15.20 5.58 2.04 10.73 10.41 3189.70 179 1,378 506 185 972 943 289,071
Taxi Out 5,269 G Idle 2 5.00 695.00 115.83 65.33 98.18 3.18 2.04 12.64 12.26 2973.30 39,872 59,922 1,941 1,245 7,714 7,483 1,814,674

Engine Run‐up 5,269 80% N2 2 0.50 3079.00 51.32 0.14 1.86 8.98 2.04 8.78 8.52 3204.90 38 503 2,428 552 2,374 2,303 866,561
Takeoff 5,269 Max AB 2 0.50 35763.00 596.05 4.87 274.97 9.67 2.04 0.00 0.00 2712.20 15,295 863,564 30,369 6,407 0 0 8,517,865

Climbout 5,269 95% N2 2 1.00 11320.00 377.33 0.12 0.70 36.29 2.04 2.95 2.86 3179.20 239 1,392 72,150 4,056 5,865 5,689 6,320,761
Overhead & Carrier Break Arrivals

Approach to Break 4384 90% N2 2 1.00 7962.00 265.40 0.12 0.70 23.61 2.04 4.53 4.39 3179.70 140 814 27,469 2,373 5,270 5,112 3,699,360
Break 4384 F Idle 2 0.50 821.00 13.68 42.30 77.90 3.47 2.04 12.37 12.00 3041.40 2,537 4,673 208 122 742 720 182,434
Circle 4384 80% N2 2 1.00 3079.00 102.63 0.14 1.86 8.98 2.04 8.78 8.52 3204.90 63 837 4,040 918 3,950 3,832 1,441,924

Approach 4384 80% N2 2 0.50 3079.00 51.32 0.14 1.86 8.98 2.04 8.78 8.52 3204.90 31 418 2,020 459 1,975 1,916 720,962
On Runway (WOW) 4384 G Idle 2 1.00 695.00 23.17 65.33 98.18 3.18 2.04 12.64 12.26 2973.30 6,635 9,971 323 207 1,284 1,245 301,955

Unstick 4384 75% N2 2 0.30 1720.00 17.20 1.98 15.20 5.58 2.04 10.73 10.41 3189.70 149 1,146 421 154 809 785 240,502
Taxi In 4384 G Idle 2 8.00 695.00 185.33 65.33 98.18 3.18 2.04 12.64 12.26 2973.30 53,077 79,766 2,584 1,657 10,269 9,961 2,415,638

"Straight In" Full‐stop Arrival
Approach 885 85% N2 2 3.00 5169.00 516.90 0.12 0.72 14.75 2.04 6.56 6.36 3191.30 55 329 6,748 933 3,001 2,911 1,460,030

On Runway (WOW) 885 G Idle 2 1.00 695.00 23.17 65.33 98.18 3.18 2.04 12.64 12.26 2973.30 1,340 2,013 65 42 259 251 60,966
Unstick 885 75% N2 2 0.30 1720.00 17.20 1.98 15.20 5.58 2.04 10.73 10.41 3189.70 30 231 85 31 163 158 48,559

Taxi in/Shut Down 885 G Idle 2 8.00 695.00 185.33 65.33 98.18 3.18 2.04 12.64 12.26 2973.30 10,717 16,105 522 335 2,073 2,011 487,731
Touch and Go

Approach 576 85% N2 2 1.00 3318.00 110.60 0.44 2.44 6.74 2.04 6.36 6.17 3154.00 28 156 430 130 405 393 201,074
Climbout 576 95% N2 2 0.50 7750.00 129.17 0.31 1.07 19.60 2.04 3.37 3.27 3156.00 23 80 1,459 152 251 243 234,977

Circle 576 85% N2 2 2.00 3318.00 221.20 0.44 2.44 6.74 2.04 6.36 6.17 3154.00 56 311 859 260 811 787 402,147
Field Carrier Landing Practice (FCLP)

Approach 2,534 85% N2 2 1.00 3318.00 110.60 0.44 2.44 6.74 2.04 6.36 6.17 3154.00 123 684 1,889 572 1,782 1,729 883,823
Climbout 2,534 95% N2 2 0.50 7750.00 129.17 0.31 1.07 19.60 2.04 3.37 3.27 3156.00 101 350 6,414 668 1,103 1,070 1,032,847

Circle 2,534 85% N2 2 2.00 3318.00 221.20 0.44 2.44 6.74 2.04 6.36 6.17 3154.00 247 1,367 3,777 1,143 3,564 3,458 1,767,647
Ground Controlled Approach (GCA) Box 

Approach 261 85% N2 2 1.00 3318.00 110.60 0.44 2.44 6.74 2.04 6.36 6.17 3154.00 13 70 195 59 184 178 91,036
Climbout 261 95% N2 2 1.00 7750.00 258.33 0.31 1.07 19.60 2.04 3.37 3.27 3156.00 21 72 1,321 138 227 220 212,773

Circle 261 85% N2 2 5.00 3318.00 553.00 0.44 2.44 6.74 2.04 6.36 6.17 3154.00 64 352 973 294 918 890 455,182
  Total in Tons/Year 125.36 613.22 87.78 13.50 39.57 38.38

Total in Metric Tons/Year 18,084
1 NAS Key West EIS Data Validation Package_v5.xlsx, Wyle 2012 

1Type of 
Operation

1Type of 
Operation



Table F‐5    Operations for F‐18 E/F, Alternative 3 15,160 Total ops1

Total 2,3 Engine 2,3 No. of  2,3 Time in 2,3 Fuel Flow 2,3 Total Emissions in lbs/1000 lbs fuel Total Emissions in pounds
Number of Power Engines in  Mode/engine per Engine Fuel Used
Operations Setting Use (min) (lb/hr) (lb) 2,3 HC 2,3 CO 2,3 NOx 2,3 SO2 2,3 PM10 4PM2.5 2,3 CO2 HC CO NOx SO2 PM10 PM2.5 CO2e

Departure/Taxi out/Idle
APU Use 5,849 ON 1 5.00 197.00 16.42 0.25 2.00 6.25 2.04 0.22 0.21 3170.00 24 192 600 196 21 20 304,364

Start/Warm‐up 5,849 G Idle 2 15.00 695.00 347.50 65.33 98.18 3.18 2.04 12.64 12.26 2973.30 132,775 199,539 6,463 4,146 25,689 24,919 6,042,865
Unstick 5,849 75% N2 2 0.30 1720.00 17.20 1.98 15.20 5.58 2.04 10.73 10.41 3189.70 199 1,529 561 205 1,079 1,047 320,869
Taxi Out 5,849 G Idle 2 5.00 695.00 115.83 65.33 98.18 3.18 2.04 12.64 12.26 2973.30 44,258 66,513 2,154 1,382 8,563 8,306 2,014,288

Engine Run‐up 5,849 80% N2 2 0.50 3079.00 51.32 0.14 1.86 8.98 2.04 8.78 8.52 3204.90 42 558 2,695 612 2,635 2,556 961,883
Takeoff 5,849 Max AB 2 0.50 35763.00 596.05 4.87 274.97 9.67 2.04 0.00 0.00 2712.20 16,977 958,556 33,710 7,112 0 0 9,454,830

Climbout 5,849 95% N2 2 1.00 11320.00 377.33 0.12 0.70 36.29 2.04 2.95 2.86 3179.20 265 1,545 80,087 4,502 6,510 6,315 7,016,045
Overhead & Carrier Break Arrivals

Approach to Break 4866 90% N2 2 1.00 7962.00 265.40 0.12 0.70 23.61 2.04 4.53 4.39 3179.70 155 904 30,490 2,634 5,850 5,675 4,106,290
Break 4866 F Idle 2 0.50 821.00 13.68 42.30 77.90 3.47 2.04 12.37 12.00 3041.40 2,816 5,187 231 136 824 799 202,501
Circle 4866 80% N2 2 1.00 3079.00 102.63 0.14 1.86 8.98 2.04 8.78 8.52 3204.90 70 929 4,485 1,019 4,385 4,253 1,600,536

Approach 4866 80% N2 2 0.50 3079.00 51.32 0.14 1.86 8.98 2.04 8.78 8.52 3204.90 35 464 2,242 509 2,192 2,127 800,268
On Runway (WOW) 4866 G Idle 2 1.00 695.00 23.17 65.33 98.18 3.18 2.04 12.64 12.26 2973.30 7,364 11,067 358 230 1,425 1,382 335,170

Unstick 4866 75% N2 2 0.30 1720.00 17.20 1.98 15.20 5.58 2.04 10.73 10.41 3189.70 166 1,272 467 171 898 871 266,957
Taxi In 4866 G Idle 2 8.00 695.00 185.33 65.33 98.18 3.18 2.04 12.64 12.26 2973.30 58,915 88,540 2,868 1,840 11,399 11,057 2,681,358

"Straight In" Full‐stop Arrival
Approach 982 85% N2 2 3.00 5169.00 516.90 0.12 0.72 14.75 2.04 6.56 6.36 3191.30 61 366 7,490 1,036 3,331 3,231 1,620,634

On Runway (WOW) 982 G Idle 2 1.00 695.00 23.17 65.33 98.18 3.18 2.04 12.64 12.26 2973.30 1,487 2,235 72 46 288 279 67,673
Unstick 982 75% N2 2 0.30 1720.00 17.20 1.98 15.20 5.58 2.04 10.73 10.41 3189.70 33 257 94 34 181 176 53,900

Taxi in/Shut Down 982 G Idle 2 8.00 695.00 185.33 65.33 98.18 3.18 2.04 12.64 12.26 2973.30 11,895 17,877 579 371 2,302 2,232 541,381
Touch and Go

Approach 640 85% N2 2 1.00 3318.00 110.60 0.44 2.44 6.74 2.04 6.36 6.17 3154.00 31 173 477 144 450 437 223,192
Climbout 640 95% N2 2 0.50 7750.00 129.17 0.31 1.07 19.60 2.04 3.37 3.27 3156.00 26 88 1,620 169 279 270 260,825

Circle 640 85% N2 2 2.00 3318.00 221.20 0.44 2.44 6.74 2.04 6.36 6.17 3154.00 62 345 954 289 900 873 446,383
Field Carrier Landing Practice (FCLP)

Approach 2,534 85% N2 2 1.00 3318.00 110.60 0.44 2.44 6.74 2.04 6.36 6.17 3154.00 123 684 1,889 572 1,782 1,729 883,823
Climbout 2,534 95% N2 2 0.50 7750.00 129.17 0.31 1.07 19.60 2.04 3.37 3.27 3156.00 101 350 6,414 668 1,103 1,070 1,032,847

Circle 2,534 85% N2 2 2.00 3318.00 221.20 0.44 2.44 6.74 2.04 6.36 6.17 3154.00 247 1,367 3,777 1,143 3,564 3,458 1,767,647
Ground Controlled Approach (GCA) Box 

Approach 290 85% N2 2 1.00 3318.00 110.60 0.44 2.44 6.74 2.04 6.36 6.17 3154.00 14 78 216 65 204 198 101,051
Climbout 290 95% N2 2 1.00 7750.00 258.33 0.31 1.07 19.60 2.04 3.37 3.27 3156.00 23 80 1,467 153 252 245 236,178

Circle 290 85% N2 2 5.00 3318.00 553.00 0.44 2.44 6.74 2.04 6.36 6.17 3154.00 70 391 1,080 327 1,019 988 505,253
  Total in Tons/Year 139.12 680.54 96.77 14.86 43.56 42.26

Total in Metric Tons/Year 19,890
1 NAS Key West EIS Data Validation Package_v5.xlsx, Wyle 2012 

1Type of 
Operation



Table F‐6 Operations for P‐8, Alternative 1
4,007 Total Ops  

1Total Engine Time in Fuel Flow Total Emissions in lb/lb fuel Total Pounds per Year
Number of Power Mode/engine per Engine Fuel Used
Operations Setting (min) (lb/hr) (lb) 2HC 2CO 2NOx 3SO2 2PM10 4CO2 HC CO NOx SO2 PM10 CO2e

Idle 1,002 7 13.0 897 194 0.004 0.038 0.009 0.001 ND 3.154 739.88 7320.87 1830.22 155.76 ND 614097
Departure 2,003.5 100 0.7 9,691 113 0.000 0.000 0.058 0.001 ND 3.154 45.30 90.60 13047.01 181.21 ND 714414
Climb out 1,002 85 2.2 7,929 291 0.000 0.001 0.045 0.001 ND 3.154 58.26 349.56 13108.53 233.04 ND 918762
Approach 2,003.5 30 4.0 2,683 179 0.000 0.003 0.022 0.001 ND 3.154 71.66 1146.57 7739.36 286.64 ND 1130090
Idle 1,002 7 13.0 897 194 0.004 0.038 0.009 0.001 ND 3.154 739.88 7320.87 1830.22 155.76 ND 614097

  Total in Tons/Year 0.83 8.11 18.78 0.51 ND
Total in Metric Tons/Year 3991

1 Key West Profiles.xls, Wyle 2011 (touch and go and GCA box patterns consolidated with Departure and Approach)
2EFs from Engine Datasheet 8CM051, ICAO Engine Exhaust Emissions Data Bank (ICAO, 2007)
3Sulfur oxides calculated based on weight percent sulfur content of JP‐5 in Petroleum Quality Information System 2009 Annual Report
4Carbon dioxide EF from Table D‐2 of Federal Greenhouse Gas Accounting and Reporting Guidance: Technical Support Document (CEQ, 2010) and fuel density of JP‐5 in Petroleum Quality Information System 2009 

Table F‐7  Operations for F‐22, Alternative 1 445 Total Ops
2Total

Number of
Operations 3VOC 3CO 3NOx 4SO2 3PM10 3PM2.5 5CO2

Taxi/Idle Out 111 610.8 4543.1 282.8 192.3 234.7 211.1 297323.6
Departure 111 5.6 83.9 1617.6 175.5 99.7 89.9 271373.3
Straight In Arrival 56 5.9 162.0 135.4 41.8 41.0 36.9 64695.8
Overhead Break Arrival 55 4.4 120.9 101.0 31.2 30.6 27.5 48263.6
Touch & Gos 174 27.6 246.7 1466.9 207.9 140.9 126.9 321440.1
GCA Box 49 36.9 349.8 1546.4 240.2 171.5 154.5 371343.9
Taxi/Idle In 111 373.1 2775.0 172.7 117.4 143.4 129.0 181608.5

Total in Tons/Year 0.53 4.14 2.66 0.50 0.43 0.39
Total in Metric Tons/Year 706

1 PD_Key_West_Flight_Profiles_v2_2011‐08‐17.pdf , Wyle Labs, 2011
2 Key West Ops.xls, Wyle 2011
3Fuel Flow Rates and Emission Indices from  Air Emissions Factor Guide to Air Force Mobile Sources (AFCEE September 2009)  
4Sulfur oxides calculated based on weight percent sulfur content of JP‐5 in Petroleum Quality Information System 2009 Annual Report
4Carbon dioxide EF from Table D‐2 of Federal Greenhouse Gas Accounting and Reporting Guidance: Technical Support Document (CEQ, 2010) and fuel density of JP‐5 in Petroleum Quality Information System 2009 

Table F‐8.  F‐35 Aircraft Engine Maintenance Runups, Alternative 1  (Alternatives 2 and 3 are percent increases over Alternative 1 @ 26.6% and 37.2% respectively)
Aircraft CO2 CO NOx HC SO2 PM

Total in Tons/Year 1.17 0.34 0.04 0.23 0.01
Total in Metric Tons/Year 326

1 PD_Draft_Data_Validation_Package_2011‐06‐04.xlsx,  Wyle.  2011
2Fuel flow and emission indices based on T3 Card DeckF135 Sept 09 (JSFPO 2009)  and  ITAR ‐ FOUO ‐ FFR‐T3‐EI determination.xls (SAIC, undated).
Sulfur oxides calculated based on weight percent sulfur content of JP‐5 in Petroleum Quality Information System 2009 Annual Report

1Single Engine Operations

1Type of 
Operation

Annual Emissions in pounds

Type of 
Operation





Existing
  VOCs CO NOx SO2 PM10 PM2.5 CO2e

FA‐18 C/D  Operations 68.84 187.40 27.33 7.21 23.61 22.90 9645
Engine Maintenance Runups 6.96 18.21 1.41 0.54 2.31 2.24 721
FA‐18E/F Operations 124.93 611.11 82.38 12.44 36.70 35.60 16602
Engine Maintenance Runups 6.57 24.39 2.06 0.50 1.98 1.92 677
F‐5N Operations 16.31 192.02 14.16 7.06 37.44 36.31 9908
Engine Maintenance Runups 4.90 45.63 2.54 1.26 5.98 5.80 1768
P‐3 Operations 13.04 19.67 17.26 4.86 8.22 7.98 6911
F‐16 Operations 1.39 5.21 5.25 0.76 1.23 1.11 1062
F‐15 Operations 1.47 4.66 3.52 0.55 0.18 0.16 768
AV‐8B Operations 0.26 18.64 1.14 0.25 0.49 0.48 343
C‐2 Operations 2.99 4.64 3.81 1.05 2.01 1.95 1491
H‐60 Operations 0.58 4.47 1.25 0.49 0.81 0.78 695
C‐130 Operations 1.59 3.18 4.51 1.21 2.28 2.21 1724
T‐45 Operations 0.79 4.55 1.56 0.50 1.45 1.41 699
 C‐40A Operations 0.59 6.30 1.79 0.99 0.30 0.29 7
 C‐5B Operations 2.70 9.72 11.44 0.33 0.85 0.83 1565
C‐560 Operations 10.50 10.97 0.59 0.28 0.08 0.08 396
Subtotal Aircraft Operations 264.42 1170.77 182.00 40.28 125.92 122.04 54981
GSE 0.66 2.82 7.60 0.29 0.56 0.55 160
Total Airfield Operations 265.07 1173.59 189.59 40.57 126.48 122.59 55141

Alternative 1
  VOCs CO NOx SO2 PM10 PM2.5 CO2e

F‐35 A/B/C  Operations 0.54 16.90 56.57 12.04 1.03 1.03 16892
Engine Maintenance Runups 0.04 1.17 0.34 0.23 0.01 0.01 326
FA‐18E/F Operations 125.60 614.35 82.82 12.51 36.89 35.78 16690
Engine Maintenance Runups 6.57 24.39 2.06 0.50 1.98 1.92 677
F‐5N Operations 16.31 192.02 14.16 7.06 37.44 36.31 9908
Engine Maintenance Runups 4.90 45.63 2.54 1.26 5.98 5.80 1768
P‐8 Operations 0.83 8.11 18.78 0.51 ND ND 3991
F‐22 Operations 0.53 4.14 2.66 0.50 0.43 0.39 706
C‐2 Operations 2.99 4.64 3.81 1.05 2.01 1.95 1491
H‐60 Operations 0.58 4.47 1.25 0.49 0.81 0.78 695
C‐130 Operations 1.59 3.18 4.51 1.21 2.28 2.21 1724
T‐45 Operations 0.79 4.55 1.56 0.50 1.45 1.41 699
 C‐40A Operations 0.59 6.30 1.79 0.99 0.30 0.29 7
 C‐5B Operations 2.70 9.72 11.44 0.33 0.85 0.83 1565
C‐560 Operations 10.50 10.97 0.59 0.28 0.08 0.08 396
GSE 0.66 2.82 7.60 0.29 0.56 0.55 160
Total Airfield Operations 175.71 953.36 212.47 39.76 92.10 89.34 57694
Net Change ‐89.37 ‐220.23 22.88 ‐0.81 ‐34.38 ‐33.25 2553

Summary Table F‐1  Comparison of Baseline to Alternatives 1, 2 and 3 Annual Operational Emissions



Alternative 2
  VOCs CO NOx SO2 PM10 PM2.5 CO2e

F‐35 A/B/C  Operations 0.54 17.37 66.56 13.38 1.10 1.10 18766
Engine Maintenance Runups 0.05 1.48 0.43 0.29 0.02 0.02 412
FA‐18E/F Operations 125.36 613.22 87.78 13.50 39.57 38.38 18084
Engine Maintenance Runups 7.80 28.92 2.44 0.59 2.35 2.28 803
F‐5N Operations 16.31 192.02 14.16 7.06 37.44 36.31 9908
Engine Maintenance Runups 4.90 45.63 2.54 1.26 5.98 5.80 1768
P‐8 Operations 0.83 8.11 18.78 0.51 ND ND 3991
F‐22 Operations 0.53 4.14 2.66 0.50 0.43 0.39 706
C‐2 Operations 2.99 4.64 3.81 1.05 2.01 1.95 1491
H‐60 Operations 0.58 4.47 1.25 0.49 0.81 0.78 695
C‐130 Operations 1.59 3.18 4.51 1.21 2.28 2.21 1724
T‐45 Operations 0.79 4.55 1.56 0.50 1.45 1.41 699
 C‐40A Operations 0.59 6.30 1.79 0.99 0.30 0.29 7
 C‐5B Operations 2.70 9.72 11.44 0.33 0.85 0.83 1565
C‐560 Operations 10.50 10.97 0.59 0.28 0.08 0.08 396
GSE 0.66 2.82 7.60 0.29 0.56 0.55 160
Total Airfield Operations 176.71 957.56 227.89 42.25 95.22 92.37 61176
Net Change ‐88.37 ‐216.03 38.30 1.67 ‐31.26 ‐30.22 6035

Alternative 3
  VOCs CO NOx SO2 PM10 PM2.5 CO2e

F‐35 A/B/C  Operations 0.60 19.22 72.57 14.67 1.21 1.21 20585
Engine Maintenance Runups 0.05 1.61 0.47 0.32 0.02 0.02 446.89
FA‐18E/F Operations 139.12 680.54 96.77 14.86 43.56 43.56 19890
Engine Maintenance Runups 8.48 31.46 2.66 0.65 2.56 2.48 873.57
F‐5N Operations 18.10 213.14 15.72 7.84 41.55 40.31 10998
Engine Maintenance Runups 5.43 50.60 2.81 1.40 6.63 6.43 1960
P‐8 Operations 0.92 9.01 20.84 0.56 ND ND 4431
F‐22 Operations 0.59 4.60 2.95 0.56 0.48 0.43 783
C‐2 Operations 3.32 5.15 4.22 1.16 2.23 2.16 1655
H‐60 Operations 0.64 4.96 1.39 0.54 0.89 0.87 771
C‐130 Operations 1.76 3.53 5.00 1.34 2.53 2.46 1914
T‐45 Operations 0.87 5.05 1.73 0.56 1.61 1.56 776
 C‐40A Operations 0.66 7.00 1.99 1.10 0.33 0.32 7
 C‐5B Operations 3.00 10.79 12.70 0.36 0.95 0.92 1737
C‐560 Operations 11.65 12.18 0.65 0.31 0.09 0.09 440
GSE 0.73 3.13 8.43 0.32 0.62 0.61 178
Total Airfield Operations 195.94 1061.96 250.92 46.56 105.27 103.43 67445
Net Change ‐69.14 ‐111.63 61.33 5.99 ‐21.21 ‐19.16 12304
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Air Installations Compatible Use Zones 
Table G-1 

Land-Use Compatibility Recommendations 

 
Land Use 

Suggested Land Use Compatibility 
Noise Zone 1 

(DNL or 
CNEL) 

Noise Zone 2 
(DNL or CNEL) 

Noise Zone 3 
(DNL or CNEL) 

SLUCM 
No. Land Use Name <55 55-64 65-69 70-74 75-79 80-84 85+ 

10 Residential 
11 Household units Y Y1 N1 N1 N N N 
11.11 Single units: detached Y Y1 N1 N1 N N N 
11.12 Single units: semidetached Y Y1 N1 N1 N N N 
11.13 Single units: attached row Y Y1 N1 N1 N N N 
11.21 Two units: side-by-side Y Y1 N1 N1 N N N 
11.22 Two units: one above the 

other 
Y Y1 N1 N1 N N N 

11.31 Apartments: walk up Y Y1 N1 N1 N N N 
11.32 Apartments: elevator Y Y1 N1 N1 N N N 
12 Group quarters Y Y1 N1 N1 N N N 
13 Residential hotels Y Y1 N1 N1 N N N 
14 Mobile home parks or courts Y Y1 N N N N N 
15 Transient lodgings Y Y1 N1 N1 N1 N N 
16 Other residential Y Y1 N1 N1 N N N 
20 Manufacturing 
21 Food and kindred products; 

manufacturing 
Y Y Y Y2 Y3 Y4 N 

22 Textile mill products; manu-
facturing 

Y Y Y Y2 Y3 Y4 N 

23 Apparel and other finished 
products; products made 
from fabrics, leather and 
similar materials; manufac-
turing 

Y Y Y Y2 Y3 Y4 N 

24 Lumber and wood products 
(except furniture); manufac-
turing 

Y Y Y Y2 Y3 Y4 N 

25 Furniture and fixtures; man-
ufacturing 

Y Y Y Y2 Y3 Y4 N 

26 Paper and allied products; 
manufacturing 

Y Y Y Y2 Y3 Y4 N 

27 Printing, publishing, and 
allied industries 

Y Y Y Y2 Y3 Y4 N 

28 Chemicals and allied prod-
ucts; manufacturing 

Y Y Y Y2 Y3 Y4 N 

29 Petroleum refining and relat-
ed industries 

Y Y Y Y2 Y3 Y4 N 

30 Manufacturing (continued) 
31 Rubber and misc. plastic 

products; manufacturing 
Y Y Y Y2 Y3 Y4 N 

32 Stone, clay, and glass prod-
ucts; manufacturing 

Y Y Y Y2 Y3 Y4 N 

33 Primary metal products; 
manufacturing 

Y Y Y Y2 Y3 Y4 N 

34 Fabricated metal products; 
manufacturing 

Y Y Y Y2 Y3 Y4 N 
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Air Installations Compatible Use Zones 
Table G-1 

Land-Use Compatibility Recommendations 

 
Land Use 

Suggested Land Use Compatibility 
Noise Zone 1 

(DNL or 
CNEL) 

Noise Zone 2 
(DNL or CNEL) 

Noise Zone 3 
(DNL or CNEL) 

SLUCM 
No. Land Use Name <55 55-64 65-69 70-74 75-79 80-84 85+ 

35 Professional, scientific, and 
controlling instruments; 
photographic and optical 
goods; watches and clocks  

Y Y Y 25 30 N N 

39 Miscellaneous manufactur-
ing 

Y Y Y Y2 Y3 Y4 N 

40 Transportation, communication and utilities 
41 Railroad, rapid rail transit, 

and street railway transpor-
tation 

Y Y Y Y2 Y3 Y4 N 

42 Motor vehicle transportation Y Y Y Y2 Y3 Y4 N 
43 Aircraft transportation Y Y Y Y2 Y3 Y4 N 
44 Marine craft transportation Y Y Y Y2 Y3 Y4 N 
45 Highway and street right-of-

way 
Y Y Y Y2 Y3 Y4 N 

46 Automobile parking Y Y Y Y2 Y3 Y4 N 
47 Communication Y Y Y 25 5 30 5 N N 
48 Utilities Y Y Y Y2 Y3 Y4 N 
49 Other transportation, com-

munication, and utilities 
Y Y Y 25 5 30 5 N N 

50 Trade 
51 Wholesale trade Y Y Y Y2 Y3 Y4 N 
52 Retail trade – building mate-

rials, hardware, and farm 
equipment 

Y Y Y Y2 Y3 Y4 N 

53 Retail trade – shopping cen-
ters 

Y Y Y 25 30 N N 

54 Retail trade – food Y Y Y 25 30 N N 
55 Retail trade – automotive, 

marine craft, aircraft and 
accessories 

Y Y Y 25 30 N N 

56 Retail trade – apparel and 
accessories 

Y Y Y 25 30 N N 

57 Retail trade – furniture, 
home furnishings and 
equipment 

Y Y Y 25 30 N N 

58 Retail trade – eating and 
drinking establishments 

Y Y Y 25 30 N N 

59 Other retail trade Y Y Y 25 30 N N 
60 Services 
61 Finance, insurance and real 

estate services 
Y Y Y 25 30 N N 

62 Personal services Y Y Y 25 30 N N 
62.4 Cemeteries Y Y Y Y2 Y3 Y4,11 Y6,11 
63 Business services Y Y Y 25 30 N N 
63.7 Warehousing and storage Y Y Y Y2 Y3 Y4 N 
64 Repair services Y Y Y Y2 Y3 Y4 N 
65 Professional services Y Y Y 25 30 N N 
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Air Installations Compatible Use Zones 
Table G-1 

Land-Use Compatibility Recommendations 

 
Land Use 

Suggested Land Use Compatibility 
Noise Zone 1 

(DNL or 
CNEL) 

Noise Zone 2 
(DNL or CNEL) 

Noise Zone 3 
(DNL or CNEL) 

SLUCM 
No. Land Use Name <55 55-64 65-69 70-74 75-79 80-84 85+ 

65.1 Hospitals, other medical fac. Y Y1 25 30 N N N 
65.16 Nursing homes Y Y N1 N1 N N N 
66 Contract construction ser-

vices 
Y Y Y 25 30 N N 

67 Governmental services Y Y1 Y1 25 30 N N 
68 Educational services Y Y1 25 30 N N N 
69 Miscellaneous  Y Y Y 25 30 N N 
70 Cultural, entertainment and recreational 
71 Cultural activities (& church-

es) 
Y Y1 25 30 N N N 

71.2 Nature exhibits Y Y1 Y1 N N N N 
72 Public assembly Y Y1 Y N N N N 
72.1 Auditoriums, concert halls Y Y 25 30 N N N 
72.11 Outdoor music shells, am-

phitheaters 
Y Y1 N N N N N 

72.2 Outdoor sports arenas, 
spectator sports 

Y Y Y7 Y7 N N N 

73 Amusements  Y Y Y Y N N N 
74 Recreational activities (in-

cluding golf courses, riding 
stables, water rec.) 

Y Y1 Y1 25 30 N N 

75 Resorts and group camps Y Y1 Y1 Y1 N N N 
76 Parks Y Y1 Y1 Y1 N N N 
79 Other cultural, entertainment 

and recreation 
Y Y1 Y1 Y1 N N N 

80 Resource production and extraction 
81 Agriculture (except live-

stock) 
Y Y Y8 Y9 Y10 Y10,11 Y10,11 

81.5 Livestock farming  Y Y Y8 Y9 N N N 
81.7 Animal breeding Y Y Y8 Y9 N N N 
82 Agricultural related activities Y Y Y8 Y9 Y10 Y10,11 Y10,11 
83 Forestry activities  Y Y Y8 Y9 Y10 Y10,11 Y10,11 
84 Fishing activities  Y Y Y Y Y Y Y 
85 Mining activities  Y Y Y Y Y Y Y 
89 Other resource production 

or extraction 
Y Y Y Y Y Y Y 

Source: OPNAVINST 11010.36C 
Key to Table G-1: 

SLUCM Standard Land Use Coding Manual, U.S. Department of Transportation 
Y (Yes) Land use and related structures compatible without restrictions. 
N (No) Land use and related structures are not compatible and should be  

prohibited. 
Yx (Yes with restrictions) The land use and related structures are generally compatible. However, see notes indicated by 

superscript. 
Nx  (No with restrictions) The land use and related structures are generally incompatible. However, see notes indicated by 

superscript. 
NLR (Noise Level  
Reduction) 

Noise Level Reduction (outdoor to indoor) to be achieved through  
incorporation of noise attenuation into the design and construction of the structure. 
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Air Installations Compatible Use Zones 
Table G-1 

Land-Use Compatibility Recommendations 

 
Land Use 

Suggested Land Use Compatibility 
Noise Zone 1 

(DNL or 
CNEL) 

Noise Zone 2 
(DNL or CNEL) 

Noise Zone 3 
(DNL or CNEL) 

SLUCM 
No. Land Use Name <55 55-64 65-69 70-74 75-79 80-84 85+ 

25, 30, or 35 Land use and related structures generally compatible; measures to achieve NLR of 25, 30, or 35 
must be incorporated into design and  
construction of structure. 

DNL Day-night average sound level. 
CNEL Community Noise Equivalent Level (normally within a very small decibel difference of DNL 
Ldn Mathematical symbol for DNL). 

Notes for Table G-1: 
1. General 

a. Although local conditions regarding the need for housing may require residential use in these zones, residential use 
is discouraged in DNL 65 to 69 and strongly discouraged in DNL 70 to 74. The absence of viable alternative devel-
opment options should be determined and an evaluation should be conducted locally prior to local approvals indicat-
ing that a demonstrated community need for the residential use would not be met if development were prohibited in 
these zones. 

b. Where the community determines that these uses must be allowed measures to achieve and outdoor to in-
door NLR of at least 25 Decibels (dB) in DNL 65 to 69 and NLR of 30 dB in DNL 70 to 74 should be incorpo-
rated into building codes and be in individual approvals; for transient housing a NLR of at least 35 dB should 
be incorporated in DNL 75 to 79. 

c. Normal permanent construction can be expected to provide a NLR of 20 dB, thus the reduction requirements are 
often stated as 5, 10 or 15 dB over standard construction and normally assume mechanical ventilation, upgraded 
sound transmission class ratings in windows and doors and closed windows year round. Additional consideration 
should be given to modifying NLR levels based on peak noise levels or vibrations. 

d.  NLR criteria will not eliminate outdoor noise problems. However, building location and site planning, design and 
use of berms and barriers can help mitigate outdoor noise exposure NLR particularly from ground level 
sources.  Measures that reduce noise at a site should be used wherever practical in preference to measures 
that only protect interior spaces. 

 
2. Measures to achieve NLR of 25 must be incorporated into the design and construction of portions of these buildings 

where the public is received, office areas, noise sensitive areas or where the normal noise level is low. 
 

3. Measures to achieve NLR of 30 must be incorporated into the design and construction of portions of these buildings 
where the public is received, office areas, noise sensitive areas or where the normal noise level is low. 

 
4. Measures to achieve NLR of 35 must be incorporated into the design and construction of portions of these build-

ings where the public is received, office areas, noise sensitive areas or where the normal noise level is low. 
 

5. If project or proposed development is noise sensitive, use indicated NLR; if not, land use is compatible with-
out NLR. 

 
6. No buildings. 

 
7. Land use compatible provided special sound reinforcement systems are installed. 

 
8. Residential buildings require a NLR of 25 
 
9. Residential buildings require a NLR of 30. 

 
10.  Residential buildings not permitted. 
 
11.  Land use not recommended, but if community decides use is necessary, hearing protection devices should 

be worn. 
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Table G-2 
Air Installations Compatible Use Zones 

Suggested Land Use Compatibility in Accident Potential Zones1
 

SLUC
M No. Land Use Name 

CLEAR ZONE 
Recommendation 

APZ-I 
Recommendation 

APZ-II 
Recommendation 

Density Recom-
mendation 

10 Residential 
11 Household units     
11.11     Single units: 

detached 
N N Y2 Max density of 1-2 

Du/Ac 
11.12     Single units: 

semidetached 
N N N  

11.13     Single units: 
attached row 

N N N  

11.21     Two units: side-
by-side 

N N N  

11.22     Two units: one 
above the other 

N N N  

11.31     Apartments: 
walk up 

N N N  

11.32     Apartments: 
elevator 

N N N  

12 Group quarters N N N  
13 Residential hotels N N N  
14 Mobile home 

parks or courts 
N N N  

15 Transient lodg-
ings 

N N N  

16 Other residential N N N  
20 Manufacturing3 
21 Food and kindred 

products; manu-
facturing 

N N Y Max FAR 0.56 in 
APZ II 

22 Textile mill prod-
ucts; manufactur-
ing 

N N Y same as above 

23 Apparel and other 
finished products; 
products made 
from fabrics, 
leather and simi-
lar materials; 
manufacturing 

N N N  

24 Lumber and wood 
products (except 
furniture); manu-
facturing 

N Y Y Max FAR of 0.28 in 
APZ I & 0.56 in APZ 
II 

25 Furniture and fix-
tures; manufac-
turing 

N Y Y same as above 

26 Paper and allied 
products; manu-
facturing 

N Y Y same as above 

27 Printing, publish-
ing, and allied 
industries 

N Y Y same as above 

28 Chemicals and 
allied products; 
manufacturing 

N N N  
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Table G-2 
Air Installations Compatible Use Zones 

Suggested Land Use Compatibility in Accident Potential Zones1
 

SLUC
M No. Land Use Name 

CLEAR ZONE 
Recommendation 

APZ-I 
Recommendation 

APZ-II 
Recommendation 

Density Recom-
mendation 

29 Petroleum refin-
ing and related 
industries 

N N N  

30 Manufacturing3 (continued) 
31 Rubber and misc. 

plastic products; 
manufacturing 

N N N  

32 Stone, clay, and 
glass products; 
manufacturing 

N N Y Max FAR 0.56 in 
APZ II 

33 Primary metal 
products; manu-
facturing 

N N Y same as above 

34 Fabricated metal 
products; manu-
facturing 

N N Y same as above 

35 Professional, sci-
entific, and con-
trolling instru-
ments; photo-
graphic and opti-
cal goods; watch-
es and clocks  

N N N  

39 Miscellaneous 
manufacturing 

N Y Y Max FAR of 0.28 in 
APZ I & 0.56 in APZ 
II 

40 Transportation, communication and utilities 4,5 
41 Railroad, rapid 

rail transit, and 
street railway 
transportation 

N Y5 Y same as above 

42 Motor vehicle 
transportation 

N Y5 Y same as above 

43 Aircraft transpor-
tation 

N Y5 Y same as above 

44 Marine craft 
transportation 

N Y5 Y same as above 

45 Highway and 
street right-of-
way 

N Y5 Y same as above 

46 Auto parking N Y5 Y same as above 
47 Communication N Y5 Y same as above 
48 Utilities N Y5 Y same as above 
485 Solid Waste dis-

posal (Landfills, 
incineration, etc.) 

N N N  

49 Other transporta-
tion, comm., and 
utilities 

N Y5 Y See Note 5  

50 Trade 
51 Wholesale trade N Y Y Max FAR of 0.28 in 

APZ I & 0.56 in APZ 
II 

52 Retail trade – N Y Y See Note 6 
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Table G-2 
Air Installations Compatible Use Zones 

Suggested Land Use Compatibility in Accident Potential Zones1
 

SLUC
M No. Land Use Name 

CLEAR ZONE 
Recommendation 

APZ-I 
Recommendation 

APZ-II 
Recommendation 

Density Recom-
mendation 

building materi-
als, hardware, 
and farm equip-
ment 

53 Retail trade7 – 
shopping centers, 
Home Improve-
ment Store, Dis-
count Club, Elec-
tronics Super-
store 

N N Y Max FAR of 0.16 in 
APZ II 

54 Retail trade – 
food 

N N Y Max FAR of 0.24 in 
APZ II 

55 Retail trade – au-
tomotive, marine 
craft, aircraft and 
accessories 

N Y Y Max FAR of 0.14 in 
APZ I & 0.28 in APZ 
II 

56 Retail trade – ap-
parel and acces-
sories 

N N Y Max FAR of 0.28 in 
APZ II 

57 Retail trade – fur-
niture, home fur-
nishings and 
equipment 

N N Y same as above 

58 Retail trade – eat-
ing and drinking 
establishments 

N N N  

59 Other retail trade N N Y Max FAR of 0.16 in 
APZ II 

60 Services8 
61 Finance, insur-

ance and real es-
tate services 

N N Y Max FAR of 0.22 for 
"General Office/ 
Office park" in APZ 
II 

62 Personal services N N Y Office uses only. 
Max FAR of 0.22 in 
APZ II. 

62.4     Cemeteries N Y9 Y9  
63 Business ser-

vices (credit re-
porting; mail, 
stenographic re-
production; ad-
vertising) 

N N Y Max FAR of 0.22 in 
APZ II 

63.7     Warehousing 
and storage ser-
vices 

N Y Y Max FAR of 1.0 in 
APZ I; 2.0 in APZ II 

64 Repair Services N Y Y Max FAR of 0.11 in 
APZ I; 0.22 in APZ 
II 

65 Professional ser-
vices 

N N Y Max FAR of 0.22 in 
APZ II 

65.1     Hospitals, nurs-
ing homes 

N N N  
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Table G-2 
Air Installations Compatible Use Zones 

Suggested Land Use Compatibility in Accident Potential Zones1
 

SLUC
M No. Land Use Name 

CLEAR ZONE 
Recommendation 

APZ-I 
Recommendation 

APZ-II 
Recommendation 

Density Recom-
mendation 

65.1     Other medical 
facilities 

N N N  

66 Contract con-
struction services 

N Y Y Max FAR of 0.11 in 
APZ I; 0.22 in APZ 
II 

67 Governmental 
services 

N N Y Max FAR of 0.24 in 
APZ II 

68 Educational ser-
vices 

N N N  

69 Miscellaneous  N N Y Max FAR of 0.22 in 
APZ II 

70 Cultural, entertainment and recreational 
71 Cultural activities  N N N  
71.2 Nature exhibits N Y10 Y10  
72 Public assembly N N N  
72.1     Auditoriums, 

concert halls 
N N N  

72.11     Outdoor music 
shells, amphithe-
aters 

N N N  

72.2 Outdoor sports 
arenas, spectator 
sports 

N N N  

73 Amusements- 
fairgrounds, min-
iature golf, driv-
ing ranges; 
amusement 
parks, etc. 

N N Y  

74 Recreational ac-
tivities (including 
golf courses, rid-
ing stables, water 
recreation) 

N Y10 Y10 Max FAR of 0.11 in 
APZ I; 0.22 in APZ 
II 

75 Resorts and 
group camps 

N N N  

76 Parks N Y10 Y10 same as 74 
79 Other cultural, 

entertainment and 
recreation 

N Y9 Y9 same as 74 

80 Resource production and extraction 
81 Agriculture (ex-

cept livestock) 
Y4 Y11 Y11  

81.5, 
81.7 

Livestock farming 
and breeding 

N Y11,12 Y11,12  

82 Agricultural relat-
ed activities 

N Y11 Y11 Max FAR of 0.28 in 
APZ I; 0.56 in APZ 
II no activity which 
produces smoke, 
glare, or involves 
explosives 

83 Forestry activi-
ties13 

N Y Y same as above 

84 Fishing activi- N14 Y Y same as above 
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Table G-2 
Air Installations Compatible Use Zones 

Suggested Land Use Compatibility in Accident Potential Zones1
 

SLUC
M No. Land Use Name 

CLEAR ZONE 
Recommendation 

APZ-I 
Recommendation 

APZ-II 
Recommendation 

Density Recom-
mendation 

ties14 
85 Mining activities  N Y Y same as above 
89 Other resource 

production or 
extraction 

N Y Y same as above 

90 Other 
91 Undeveloped 

Land 
Y Y Y  

93 Water Areas N15 N15 N15  
Source: OPNAVINST 11010.36C 

Key to Table G-2 – Suggested Land Use Compatibility in Accident Potential Zones 
SLUCM - Standard Land Use Coding Manual, U.S. Department of Transportation 
Y (Yes) - Land use and related structures are normally compatible without restrictions. 
N (No) -  Land use and related structures are not normally compatible and should be prohibited. 
Yx – (Yes with 
restrictions) 

The land use and related structures are generally compatible.  However, see notes indicated by the superscript. 

Nx – (No with 
exceptions) 

The land use and related structures are generally incompatible.  However, see notes indicated by the superscript. 

FAR – Floor Area 
Ratio 

A Floor area ratio is the ratio between the square feet of floor area of the building and the site area.  It is customarily 
used to measure non-residential intensities. 

Du/Ac- Dwelling 
Units per Acre 
 

This metric is customarily used to measure residential densities. 

Notes for Table G-2 – Suggested Land Use Compatibility in Accident Potential Zones 
 
The following notes refer to Table G-2. 
 
1.  A “Yes” or a “No” designation for compatible land use is to be used only for general comparison. Within each, uses exist where fur-
ther evaluation may be needed in each category as to whether it is clearly compatible, normally compatible, or not compatible due to the 
variation of densities of people and structures. In order to assist installations and local governments, general suggestions as to FARs are 
provided as a guide to densities in some categories. In general, land-use restrictions which limit commercial, services, or industrial build-
ings or structure occupants to 25 per acre in APZ I and 50 per acre in APZ II are the range of occupancy levels, including employees, 
considered to be low density. Outside events should normally be limited to assemblies of not more than 25 people per acre in APZ I, and 
Maximum (MAX) assemblies of 50 people per acre in APZ II. 
 
2.  The suggested maximum density for detached single-family housing is one to two Du/Ac. In a Planned Unit Development (PUD) of 
single-family detached units where clustered housing development results in large open areas, this density could possibly be increased 
provided the amount of surface area covered by structures does not exceed 20 percent of the PUD total area. PUD encourages clus-
tered development that leaves large open areas. 
 
3.  Other factors to be considered: Labor intensity, structural coverage, explosive characteristics, air pollution, electronic interference 
with aircraft, height of structures, and potential glare to pilots. 
 
4.  No structures (except airfield lighting), buildings or aboveground utility/communications lines should normally be located in the clear 
zone areas on or off the installation.  The clear zone is subject to severe restrictions.  See UFC 3-260-01, “Airfield and Heliport Planning 
and Design” dated 10 November 2001 for specific design details. 
 
5.  No passenger terminals and no major aboveground transmission lines in APZ I. 
 
6.  Within SLUCM Code 52, Max FARs for lumber yards (SLUCM Code 521) are 0.20 in APZ-1 and 0.40 in APZ-II.  For hardware/paint 
and farm equipment stores, SLUCM Code 525, the Max FARs are 0.12 in APZ-1 and 0.24 in APZ-II. 
 
7.  A shopping center is an integrated group of commercial establishments that is planned, developed, owned, or managed as a unit.  
Shopping center types include strip, neighborhood, community, regional, and super regional facilities anchored by small businesses, 
supermarket or drug store, discount retailer, department store, or several department stores, respectively.  Included in this category are 
such uses as big box discount and electronics superstores.  The Max recommended FAR for SLUCM 53 should be applied to the gross 
leasable area of the shopping center rather then attempting to use other recommended FARs listed in Table 2 under “Retail” or “Trade.” 
 
8.  Low intensity office uses only.  Accessory use such as meeting places, auditoriums, etc., are not recommended. 
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Table G-2 
Air Installations Compatible Use Zones 

Suggested Land Use Compatibility in Accident Potential Zones1
 

SLUC
M No. Land Use Name 

CLEAR ZONE 
Recommendation 

APZ-I 
Recommendation 

APZ-II 
Recommendation 

Density Recom-
mendation 

 
9.  No chapels are allowed within APZ I or APZ II. 
 
10.  Facilities must be low intensity and provide no tot lots, etc. Facilities such as clubhouses, meeting places, auditoriums, large clas-
ses, etc., are not recommended. 
 
11.  Includes livestock grazing but excludes feedlots and intensive animal husbandry. Activities that attract concentrations of birds creat-
ing a hazard to aircraft operations should be excluded. 
 
12.  Includes feedlots and intensive animal husbandry. 
 
13.  Lumber and timber products removed due to establishment, expansion, or maintenance of clear zones will be disposed of in ac-
cordance with appropriate DoD Natural Resources instructions. 
 
14.  Controlled hunting and fishing may be permitted for the purpose of wildlife management. 
 
15.  Naturally occurring water features (e.g., rivers, lakes, streams, wetlands) are compatible. 
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Monroe County Military Installation Area of Impact (Monroe County Ordinance 013-2012 Exhibit) 
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Monroe County Military Installation Area of Impact Land Use Table (Monroe County Ordinance 012-2012 Exhibit)* 
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A literature survey was conducted to determine reported occurrences of federally or state-listed 

species at the Naval Air Station (NAS) Key West Boca Chica Field property. A total of 17 federally-listed, 

1 candidate species, 38 state-listed, and 9 Species of Special Concern have been documented as 

occurring, or potentially occurring, onsite (Table H-1).  Of these, there are 3 mammals, 2 birds, 6 

reptiles, 1 fish, 2 invertebrates, 2 plants, and 2 corals that are federally-listed as threatened or 

endangered, or are considered a candidate for future listing. In addition, 3 mammals, 13 birds, 8 

reptiles, 2 fish, 2 invertebrates, 16 plants, and 3 corals are state-listed as threatened or endangered, or 

they are considered a state Species of Special Concern (this species includes 17 species that are also 

federally-listed). Refer to Table H-1 for a complete list of all federal- and state-listed species that are 

known to occur, or may potentially occur, on the NAS Key West Boca Chica Field property. Note that 

Table H-1 includes the bald eagle (Haliaeetus leucocephalus), which has been delisted, but remains 

protected under the Bald and Golden Eagle Protection Act. In addition, Table H-2 lists the marine 

mammals potentially located near the study area and their expected occurrence.  
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TABLE H-1 Threatened and Endangered Species and Species of Special Concern Reported as Occurring on or Near Boca Chica Field 

 
Common Name Scientific Name 

Current Status 

Habitat Requirements 
Location Of 
Occurrence 

Reported 
By USFWS FFWCC 

MAMMALS 

Florida manatee 
Trichecus manatus 
llatirostris 

E E 
Shallow coastal bays, lagoons, 

and estuaries 
Boca Chica Marina in winter months 1, 2 

Lower Keys 
marsh rabbit 

Sylvilagus paulstris 
hefneri 

E E 
Coastal rock barren, coastal 

berm and high saltmarsh 
Boca Chica Key 1, 2 

Silver rice rat 
Oryzomys palustris 
natotor 

E E Saltmarsh Boca Chica Key, but likely extirpated 2, 4 

BIRDS 

Florida burrowing 
owl 

Athene cunicularia 
floridana 

N SSC Grassland and meadow habitats Undocumented on Boca Chica Key 1 

Piping plover Charadrius melodus T T 
Beaches, mud flats, and sand 

flats 
Winters in Monroe County 4 

White-crowned 
pigeon 

Columba 
leucocephala 

N T 
Coastal rock barren, Rockland 

hammock, and tidal swamp 
Boca Chica Key 1, 2 

Little blue heron Egretta caerula N SSC Lagoons and tidal swamps Boca Chica Key 1, 2, 3 

Reddish egret Egretta rufescens N SSC 
Tidal swamps and Rockland 

hammock 
Old Boca Chica Coast Road 1, 2, 3 

Snowy egret Egretta thula N SSC Lagoons and tidal swamps Old Boca Chica Coast Road 1, 2, 3 

Tricolored heron Egretta tricolor N SSC Lagoons and tidal swamps Old Boca Chica Coast Road 1, 2, 3 

White ibis Eudocimus albus N SSC Ponds and tidal swamps Old Boca Chica Coast Road 1, 2, 3 

Bald eagle* 
Haliaeetus 
leucocephalus 

N N 
Tidal swamps and coastal rock 

barrens 
Nesting platform (active) on Boca Chica 

Key 
1, 2, 3 

Osprey Pandion haliaetus N SSC 
Rockland hammock, coastal rock 

barren and coastal berm 
Nesting on platform near weapons 
depot in southwest Boca Chica Key 

1, 2 

Least tern Sterna antillarum N T Sandy or pebbly beaches Nesting on Boca Chica NAS Buildings  1, 2, 3 

Roseate tern Sterna dougallii T T Coastal rock barren No recent nesting records 1, 2, 3 

Southeastern 
snowy plover 

Charadrius 
alexandrinus 
tenuirostris 

N T Outer beaches and sandbars No recent documentation 3 
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TABLE H-1 Threatened and Endangered Species and Species of Special Concern Reported as Occurring on or Near Boca Chica Field 

 
Common Name Scientific Name 

Current Status 

Habitat Requirements 
Location Of 
Occurrence 

Reported 
By USFWS FFWCC 

Eastern brown 
pelican 

Pelecanus 
occidentalis 
carolinensis 

N SSC 
Tidal swamp, coastal rock 

barren, offshore islands, docks 
and fishing piers 

Boca Chica Key 1, 2, 3 

REPTILES 

Green sea turtle Chelonia mydas E E 
Nest on sandy beaches in Florida 

Keys 
No documented nesting 2 

Hawksbill sea 
turtle 

Eretmochelys 
imbricate 

E E 
Nest on sandy beaches in Florida 

Keys 
No documented nesting 2 

Leatherback sea 
turtle 

Dermochelys coriacea E E 
Nest on sandy beaches in Florida 

Keys 
No documented nesting 2 

Loggerhead sea 
turtle 

Caretta caretta T T 
Nest on sandy beaches in Florida 

Keys 
Some nesting habitat near public beach, 

south of Old Boca Chica Road 
2 

American 
crocodile 

Crocodylus acutus E T 
Coastal estuaries, lagoons, and 

mangrove swamps 
Lagoons and on banks near Boca Chica 

Field 
2 

Eastern indigo 
snake 

Drymarchon corais 
couperi 

T T Hammock habitats 
Boca Chica Key, but presumed 

extirpated 
1, 2, 3 

Key Ringneck 
Snake 

Diadophis puctatus 
acricus 

N T 
Pine Rockland habitat and 

tropical hammocks 
No documented occurrences 5 

Florida Keys mole 
skink 

Eumeces egregious 
eregrigius 

N SSC 
Coastal rock barren and 

Rockland 
Boca Chica Key 1, 3 

FISH 

Key silverside Menidia conchorum N T Marine lagoons and tidal creeks Boca Chica Key 1, 3 

Smalltooth 
sawfish 

Pristis pectinata E E 
Shallow coastal waters and 

estuaries 
Juveniles may use shallow coastal 

waters of Boca Chica Key 
2 

INVERTEBRATES 

Stock Island tree 
snail 

Orthalicus reses reses T T Hardwood hammock No documented occurrences 2 
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TABLE H-1 Threatened and Endangered Species and Species of Special Concern Reported as Occurring on or Near Boca Chica Field 

 
Common Name Scientific Name 

Current Status 

Habitat Requirements 
Location Of 
Occurrence 

Reported 
By USFWS FFWCC 

Schaus 
swallowtail 
butterfly 

Heraclides 
aristodemus 
ponceanus 

E E Hardwood hammock No documented occurrences 2 

PLANTS 

Sea lavender Argusia gnaphalodes N E Beach dune 
Boca Chica off the Old Boca Chica Road 

Coast 
1 

Blodgett’s wild 
mercury 

Argythamnia 
blodgettii 

C E Rockland hammock 
Boca Chica Key near airfield and south 

Weapons Hammock 
1, 2 

Locust berry Byrsonima lucida N T Coastal rock barren 
Boca Chica Key at south and north 

Weapons Hammock 
1 

Garber’s spurge Chamaesyce garberii T E Coastal rock barren 
Coastal rock barren along Old Boca Chica 

Coast Road 
2 

Porter’s broad-
leaved spurge 

Chamaesyce 
porteriana var. 
scoparia 

N E Coastal rock barren 
Boca Chica Key at south and north 

Weapons Hammock 
1 

Porter’s broom 
spurge 

Chamaesyce 
porteriana var. 
scoparia 

N E Coastal rock barren 
Boca Chica Key at south and north 

Weapons Hammock 
1 

Geiger tree Cordia sebestena N E 
Rockland hammock and sand 

dunes 
Bock Chica Key at north Weapons 

Hammock 
1, 3 

Maidenberry tree 
Crossopetalum 
rhacoma 

N E 
Coastal rock barren and 

Rockland hammock 
Boca Chica Key at north Weapons 

Hammock and east of AIMD building 
1 

Wild cotton Gossypim hirsutum N E Rockland hammock 
Boca Chica Key at south and north 

Weapons Hammock 
1 

Manchineel tree 
Hippomane 
mancinella 

N E Rockland hammock 
Boca Chica Key at south Weapons 

Hammock 
1, 3 

Joewood tree Jacquinia keyensis N T 
Coastal rock barren, coastal 

berm and Rockland hammock 

Boca Chica Key at south and north 
Weapons Hammock, Boca Chica Airfield, 

and near AIMD Building 
1 
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TABLE H-1 Threatened and Endangered Species and Species of Special Concern Reported as Occurring on or Near Boca Chica Field 

 
Common Name Scientific Name 

Current Status 

Habitat Requirements 
Location Of 
Occurrence 

Reported 
By USFWS FFWCC 

Bahama brake Pteris bahamaensis N T Rockland hammock 
Boca Chica Airfield and near AIMD 

Building 
1 

West Indies 
mahogany 

Swietenia mahogoni N E Rockland hammock 
Boca Chica Key at south and north 

Weapons Hammock 
1, 3 

Brittle thatch 
palm 

Thrinax morrisii N E 
Rockland hammock coastal rock 

barren and coastal berm 
Boca Chica Key at south and north 

Weapons Hammock 
1, 3 

Florida thatch 
palm 

Thrinax radiata N E 
Rockland hammock, coastal rock 

barren and coastal berm 
Rockland Key hammock 1, 3 

Banded wild palm Tillandsia flexuosa N E Rockland hammock 
Boca Chica Key at south and north 

Weapons Hammock 
1, 3 

CORALS 

Elkhorn coral Acropora palmate T T 
Exposed reef crest and fore reef 
environments in depths of less 

than 20 feet 
No documented occurrences 5 

Staghorn coral Acropora cervicornis T T 
Back reef and fore reef 

environments from 0 to 100 feet 
No documented occurrences 5 

Pillar Coral Dendrogyra cylindrus N T 

High-relief spur and groove reefs 
of the Florida Keys, and very 
rarely on mid-channel patch 
reefs and deep fore-reef in 

waters from 0 to 82 feet deep 

No documented occurrences 6 
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TABLE H-1 Threatened and Endangered Species and Species of Special Concern Reported as Occurring on or Near Boca Chica Field 

 
Common Name Scientific Name 

Current Status 

Habitat Requirements 
Location Of 
Occurrence 

Reported 
By USFWS FFWCC 

Notes:  USFWS = U.S. Fish and Wildlife Service, FFWC = Florida Fish and Wildlife Conservation Commission, N = Not Listed, E = Endangered, T = Threatened, SSC = Species of Special 
Concern 

* Bald eagles have been delisted, but remain protected under the Bald and Golden Eagle Protection Act.  
 
Sources:     

1. Florida Natural Areas Inventory 1994.  Ecological survey of U.S. Navy Property in the Lower Keys, Monroe  County, Florida, Volumes 1 and 2, The Nature Conservancy. 
2. Department of the Navy, Southern Division NAVFAC 2007.  Environmental Impact Statement for the Restoration of Clear Zones and Stormwater Drainage Systems at Boca 

Chica Field, Naval Air Station Key West, Florida. May, 2007. 
3. Department of the Navy, Southern Division NAVFAC 1986.   Draft Environmental Impact Statement United States Navy Gulf Coast Strategic Homeporting; Volume VIII Key 

West, Florida. 
4. U.S. Department of Interior, Fish and Wildlife Service letter dated January 30, 2003 to D.J. Molzan reporting “listed species known to occur within the project area” with 

reference to the South Florida Multi-Species Recovery Plan. 
5. Department of the Navy, Southern Division NAVFAC 2007. Naval Air Station Key West Integrated Natural Resources Management Plan 2007-2016. December. 
6. Brown, E. and S. Wolf. 2009. Petition to List 83 Coral Species under the Endangered Species Act. October; Florida Fish and Wildlife Conservation Commission. 2011b. Biological 

Status Review for the Pillar Coral (Dendrogyra cylindrus). March. 
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TABLE H-2 Marine Mammals Occurring Near the Study Area 

Classification/Common Name Scientific Name 
Current 
Status 

Location Of 
Occurrence

1
 

Order Cetacea     
Suborder Mysticeti (baleen whale)    
Family Balaenidae (right whale)    

North Atlantic right whale  Eubalaena glacialis  
Federally 

Endangered Extralimital 

Family Balaenopteridae (rorquals)     

Humpback whale Megaptera novaeangliae  
Federally 

Endangered 
Extralimital 

Minke whale Balaenoptera acutorostrata   Rare 
Bryde’s whale  Balaenoptera edeni   Regular 

Sei whale Balaenoptera borealis  
Federally 

Endangered 
Extralimital 

Fin whale Balaenoptera physalus  
Federally 

Endangered Rare 

Suborder Odontoceti (toothed whale)     
Family Physeteridae (sperm whale)     

Sperm whale  Physeter macrocephalus  
Federally 

Endangered Regular
2
 

Family Kogiidae (pygmy sperm whale)     
Pygmy sperm whale Kogia breviceps   Regular

2
 

Dwarf sperm whale Kogia sima   Regular
2
 

Family Ziphiidae (beaked whale)     
Cuvier's beaked whale  Ziphius cavirostris   Regular

2
 

Gervais' beaked whale  Mesoplodon europaeus   Rare 
Sowerby's beaked whale  Mesoplodon bidens   Extralimital 
Blainville's beaked whale  Mesoplodon densirostris   Regular 

Family Delphinidae (dolphin)     
Rough-toothed dolphin Steno bredanensis   Regular

2
 

Bottlenose dolphin Tursiops truncatus   Regular
2
 

Pantropical spotted dolphin Stenella attenuata   Regular
2
 

Atlantic spotted dolphin  Stenella frontalis   Regular
2
 

Spinner dolphin Stenella longirostris   Regular
2
 

Clymene dolphin Stenella clymene   Regular 
Striped dolphin Stenella coeruleoalba   Regular

2
 

Fraser’s dolphin  Lagenodelphis hosei  Regular 
Risso's dolphin  Grampus griseus   Regular

2
 

Melon-headed whale  Peponocephala electra  Regular 
Pygmy killer whale Feresa attenuata   Regular

2
 

False killer whale Pseudorca crassidens   Regular
2
 

Killer whale Orcinus orca   Regular 
Short-finned pilot whale  Globicephala macrorhynchus   Regular

2
 

Order Sirenia     
Family Trichechidae (manatee)     

West Indian manatee  Trichechus manatus  
Federally 

Endangered 
Occasional 

Source: DoN 2007b 
Notes: 
1. Regular = A species that occurs as a regular or normal part of the fauna of an area regardless of abundance.  Rare = A 

species that only occurs in an area sporadically.  Extralimital = A species that does not normally occur in an area and 
occurrence is considered to be beyond the normal range of the species even though one or more occurrence records exist. 

2. Species most likely to occur in the offshore waters of the Key West Range Complex on a regular basis. 
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All elements of the proposed action in the Final Environmental Impact Statement (EIS) for Airfield 

Operations at Naval Air Station (NAS) Key West were reviewed for consistency with the federally 

enforceable policies of the Florida Statutes that comprise the Florida Coastal Management Program 

(FCMP) consistency review. Based on this analysis presented in Table I-1, the Navy has determined the 

proposed action would be consistent to the maximum extent practicable with the federally enforceable 

polices of the Florida Coastal Zone Management Program. During the Draft EIS public review period, the 

Florida Department of Environmental Protection (FDEP) also determined that the proposed federal 

activities are consistent with the FCMP. The FDEP letter dated August 28, 2012, noted requirements of 

Florida’s asbestos program, and the Final EIS was modified to address these requirements and Table I-1 

was modified to include a consistency determination for this program. To ensure continued consistency 

with the FCMP, this FEIS addresses the DEIS comments submitted by FDEP and continued adherence to 

the federally enforceable policies of the FCMP. 

Table I-1 Florida Coastal Zone Management Plan Consistency Determination 

Florida Statute Scope Consistency Determination 

Chapter 62, Asbestos 
Program 

Requires a Notice of Asbestos 
Renovation or Demolition must be 
submitted to FDEP at least 10 
business days prior to initiating a 
facility demolition, or facility 
renovation that will disturb more 
than 160 square feet, 260 linear 
feet, or 35 cubic feet of regulated 
asbestos. 

Consistent 
Any structures proposed for upgrade or retrofit 
under the proposed action would be inspected for 
asbestos containing material and lead-based paint 
according to established NAS Key West procedures. 
All asbestos containing material would be properly 
removed and disposed of prior to or during 
demolition in accordance with 40 Code of Federal 
Regulations 61.40-157, Florida Administrative Code 
62-257.301(1), and established NAS Key West 
procedures. 

Chapter 161, Beach and 
Shore Preservation 

Authorizes the Bureau of Beaches 
and Coastal Systems within the 
FDEP to regulate construction on 
or seaward of the state’s beaches. 

Not Applicable 
The proposed action would not adversely affect 
coastal areas that could jeopardize the stability of 
the beach-dune system, accelerate erosion, 
provide inadequate protection to upland 
structures, endanger adjacent properties, or 
interfere with public beach access. In addition, the 
proposed action would not remove vegetation on 
the coastal areas or construct structures on the 
beach or shore. 



NAS Key West Airfield Operations Final Environmental Impact Statement  

I-2  Appendix I Coastal Consistency Determination 
  July 2013 

Table I-1 Florida Coastal Zone Management Plan Consistency Determination 

Florida Statute Scope Consistency Determination 

Chapter 163, Part II, 
Growth Policy; County 
and Municipal Planning; 
Land Development 
Regulation 
Note: enforceable policy 
only includes Sections 
163.3164; .3177(6)(a), 
(10)(h&l), & (11)(a&c); 
.3178(1) & (2)(d-j); 
.3180(2)(a-c), (5)(a&c), 
(6), & (8); .3194(1)(a); 
.3202(2)(a-h); and 
.3220(2)&(3). 

Requires local governments to 
prepare, adopt, and implement 
comprehensive plans that 
encourage the most appropriate 
use of land and natural resources 
in a manner consistent with the 
public interest. 

Consistent 
NAS Key West has provided information to Monroe 
County and City of Key West regarding the 
compatibility of uses on lands adjacent to or 
closely proximate to NAS Key West. The 
infrastructure improvements associated with the 
proposed action would occur within the existing 
airfield environment and would be consistent with 
the capital improvements element of the local 
comprehensive plan. There is no change in 
population that would affect growth management 
or urbanization. There would be no destruction or 
damage to coastal resources. Minor increases in 
use of public works infrastructure, parks and 
recreation facilities, and transportation systems 
due to increased transient personnel under 
Alternatives 2 and 3 would not affect these 
systems. No off-Station development would occur. 

Chapter 186, State and 
Regional Planning 

Details state-level comprehensive 
planning requirements. Requires 
the development of goals, 
objectives, and policies for the 
social, economic, and physical 
growth of the state.  

Consistent 
The proposed action has been coordinated with 
various state and local agencies during the 
planning process. The proposed action is consistent 
with the goals of this chapter. 

Chapter 252, Emergency 
Management 

Provides for planning and 
implementation of the state’s 
response to, efforts to recover 
from, and the mitigation of natural 
and manmade disasters. 

Not Applicable 
The proposed action would have no effect on the 
state’s vulnerability to natural disasters, nor affect 
the ability of the state to respond to or recover 
from natural or man-made disasters. All 
infrastructure updates would comply with 
applicable building codes. 

Chapter 253, State Lands 
Note: Section 253.61(1)(d) 
is not approved as an 
enforceable policy. 

Addresses the state’s 
administration of public lands and 
property of this state and provides 
direction regarding the 
acquisition, disposal, and 
management of all state lands. 

Not Applicable 
Implementation of the proposed plan does not 
require acquisition of state lands. 

Chapter 258, State Parks 
and Preserves 

Addresses administration and 
management of state parks, 
aquatic preserves, and recreation 
areas.  

Not Applicable 
The proposed action would not impact state parks 
or aquatic preserves. 

Chapter 259, Land 
Acquisition for 
Conservation or 
Recreation 

Addresses public ownership of 
natural areas for the purposes of 
maintaining the state’s unique 
natural resources, promoting 
restoration activities on public 
lands, and providing lands for 
natural resource based recreation. 

Not Applicable 
Implementation of the proposed plan does not 
require acquisition of state lands, nor would the 
proposed action affect the manner in which state 
lands are managed. 
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Table I-1 Florida Coastal Zone Management Plan Consistency Determination 

Florida Statute Scope Consistency Determination 

Chapter 260, Recreational 
Trails System 

Establishes a statewide system of 
greenways and trails in order to 
conserve, develop, and use the 
natural resources of Florida for 
recreational purposes.  

Not Applicable 
Implementation of the proposed plan does not 
require acquisition of state lands, nor would the 
proposed action affect the greenways and trails 
system. 

Chapter 267, Historical 
Resources 

Addresses management and 
preservation of the state’s 
archaeological and historical 
resources. 

Consistent 
No traditional cultural properties have been 
recognized within the proposed action area and no 
known impact on traditional cultural properties 
would occur. Audible effects from the slight 
increase in noise levels would not adversely impact 
the significance or integrity of the National Register 
of Historic Places (NRHP)-eligible Hawk Missile Site. 
A copy of the Draft EIS has been sent to the State 
Historic Preservation Officer.  

Chapter 288, Commercial 
Development and Capital 
Improvements 
Note: Section 288.853 is 
not approved as an 
enforceable policy. 

Provides the framework for 
promoting and developing the 
general business, trade, and 
tourism components of the state 
economy. 

Not Applicable 
The proposed action would not impact the 
promotion of natural, coastal, historical, or cultural 
tourism assets of the state, or impact its growth 
and economic development.  

Chapter 334, 
Transportation 
Administration 

Addresses the state’s policy 
concerning transportation 
administration and establishes the 
responsibilities of the state, 
counties, and municipalities to 
assure the development of an 
integrated, balanced statewide 
transportation system. 

Not Applicable 
The proposed action would not have an effect on 
the state’s policy concerning transportation 
administration. In addition, the proposed action 
would not disrupt current transportation patterns 
or affect existing levels of traffic safety. 

Chapter 339, 
Transportation Finance 
and Planning 

Addresses the finance and 
planning needs of the state’s 
transportation system. 

Not Applicable 
The proposed action would not affect the finance 
and planning needs of the state’s transportation 
system. 

Chapter 373, Water 
Resources 

Addresses sustainable water 
management; conservation of 
surface and ground waters; 
preservation of natural resources, 
fish, and wildlife; protection of 
public land; and promotion of 
health and welfare of Floridians. 

Consistent 
NAS Key West would coordinate all applicable 
permits in accordance with state regulations. Best 
Management Practices would be implemented 
during infrastructure improvements to minimize 
impacts to water resources. 

Chapter 375, 
Multipurpose Outdoor 
Recreation; Land 
Acquisition, Management, 
and Conservation 

Addresses development of a 
comprehensive multipurpose 
outdoor recreation plan to 
document recreational supply and 
demand, describe current 
recreational opportunities, 
estimate need for additional 
recreational opportunities, and 
propose means to meet the 
identified needs. 

Not Applicable 
The proposed action would not impact 
opportunities for recreation on state lands. 
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Table I-1 Florida Coastal Zone Management Plan Consistency Determination 

Florida Statute Scope Consistency Determination 

Chapter 376, Pollutant 
Discharge Prevention and 
Removal 

Regulates transfer, storage, and 
transportation of pollutants, and 
cleanup of pollutant discharges. 

Consistent 
The proposed action will require the use of spill 
prevention plans and Stormwater Pollution 
Prevention Plans, as well as project specific Best 
Management Practices to minimize impacts to 
water quality.  

Chapter 377, Energy 
Resources 
Note: Sections 377.06, 
.24(9), and .242(1)(a) are 
not approved as 
enforceable policies.  

Addresses the regulation, 
planning, and development of 
energy resources of the state. 

Not Applicable 
The proposed action does not involve the 
exploration, drilling, or production of gas, oil, or 
petroleum products. 

Chapter 379, Fish and 
Wildlife Conservation 
Note: Sections 379.2251 
and .362 are not 
approved as enforceable 
policies. 

Provides the framework for the 
management and protection of 
the state of Florida’s wide 
diversity of fish and wildlife 
resources. 

Consistent 
The proposed action would not impact the 
conservation, preservation, or management of the 
state’s fish and wildlife resources. 

Chapter 380, Land and 
Water Management 
Note: Section 380.23(3)(d) 
is not approved as an 
enforceable policy.  

Establishes land and water 
management policies to guide and 
coordinate local decisions relating 
to growth and development. 

Not Applicable 
The proposed action would not affect development 
of state lands with regional impacts, change 
coastal infrastructure, or use state funds for 
infrastructure planning, designing, or construction. 

Chapter 381, Public 
Health, General 
Provisions 
Note: enforceable policy 
includes only Sections 
381.001, .0011, .0012, 
.006, 0061, .0065, .0066, 
and .0067. 

Establishes public policy 
concerning the state’s public 
health system. 

Not Applicable 
The proposed action would not impact the state’s 
public health system. 

Chapter 388, Mosquito 
Control 

Addresses mosquito control 
efforts in the state. 

Not Applicable 
The proposed action would not affect mosquito 
control efforts. 

Chapter 403, 
Environmental Control 
Note: Section 403.7125(2) 
and (3) is not approved as 
an enforceable policy.  

Provides wide-ranging authority to 
address various environmental 
control concerns including air and 
water pollution, electrical power 
plan and transmission line siting, 
Interstate Environmental Control 
Compact, resource recovery and 
management, solid and hazardous 
waste management, drinking 
water protection, pollution 
prevention, ecosystem 
management, and natural gas 
transmission pipeline siting.  

Consistent 
The proposed action would comply with all state 
regulations regarding air quality, water quality, 
solid and hazardous waste management, pollution 
prevention, and ecosystem management. No 
adverse impacts are expected as a result of the 
proposed action. A copy of the Draft EIS has been 
sent to appropriate resource agencies including the 
Florida Department of Environmental Protection.  
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Table I-1 Florida Coastal Zone Management Plan Consistency Determination 

Florida Statute Scope Consistency Determination 

Chapter 553, Building and 
Construction Standards 
Note: enforceable policy 
includes only Sections 
553.73 and .79. 

Addresses building construction 
standards and provides for a 
unified Florida Building Code. 

Consistent 
All infrastructure improvements would comply 
with current building and construction standards. 

Chapter 582, Soil and 
Water Conservation 

Provides for the control and 
prevention of soil erosion, 
prevention of floodwater and 
sediment damages, and further 
conservation, development, and 
use of soil and water resources. 

Consistent 
As part of the proposed action, adherence to the 
Stormwater, Erosion, and Sediment Control Plan 
and the Stormwater Pollution Prevention Plan 
would be required. In addition, standard erosion 
and sedimentation control techniques would be 
implemented, as appropriate, to minimize impacts 

to soil. 
Chapter 597, Aquaculture Establishes public policy 

concerning the cultivation of 
aquatic organisms in the state. 

Not Applicable 
The proposed action would not impact aquatic 
organisms. 
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GLOSSARY 

Above Ground Level (AGL). Altitude expressed in feet measured above the ground surface. 

Accident Potential Zone (APZ). An area defined near a runway where accidents are likely to occur if they 

occur. APZs are normally 3,000 feet wide and extend 15,000 feet from the end of the runway, but can 

curve with the flight tracks. 

Air Installations Compatible Use Zones (AICUZ). A land use planning program, used by the military, to 

protect the health, safety, and welfare of those living near military airfields while preserving the defense 

flying mission. AICUZ presents noise zones and Accident Potential Zones for military airfields and 

recommendations for compatible land use. 

Air Pollutant. One or more contaminants in the air such as dust, fumes, gas, mist, odor, smoke, or vapor 

in quantities and of characteristics and duration such as to be injurious to human, plant, or animal life, 

or to property, or to interfere unreasonably with the quality of life. 

Air Quality. The level of health-related and visible attributes of air (usually pollution). This information is 

mostly acquired from measurements of specific harmful matter in the air. 

Air Quality Control Region (ACQR). An administrative unit responsible for monitoring and controlling air 

quality in a specific region. 

Air Traffic Control (ATC). The system used to safely direct aircraft in flight, using radar and controllers 

from both the Federal Aviation Administration and the military. 

Air Traffic Control Assigned Airspace. Airspace of defined vertical and lateral limits, assigned by air 

traffic control, for the purposes of providing air traffic separation between the specified activities being 

conducted within the assigned airspace and other instrument flight rules traffic. 

Airfield Operation. An operation is one takeoff or one landing from the airfield. Patterns count as two 

operations. An aircraft may perform several operations during a flight. 

Air-to-Air Combat Training. Air-to-air combat training prepares aircrews to achieve and maintain air 

superiority over the battlefield and defeat enemy aircraft. Air-to-air combat training often includes some 

aircraft playing the role of adversaries, or enemy forces. Air-to-air combat training activities include 

advanced handling characteristics, air combat training, low-altitude air-to-air training, and air intercept 

training. This training also requires the use of defensive countermeasures.  

Ambient Air. An unconfined portion of the atmosphere; also referred to as open air or surrounding air. 

Ambient Air Quality Standard. As described by regulation, the concentration, in the outdoor air, of air 

pollutants that may not be exceeded during a specific time in a defined area. 

Ambient Noise. Normal background noise for a location; rural areas generally have a lower ambient 

noise level than urban areas. 

Analysis. The examination of existing and/or recommended management needs and their relationships 

to discover and display the outputs, benefits, effects, and consequences of initiating a proposed action. 
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Aquifer. A water bearing unit of rock (unconsolidated or bedrock) that will yield water in a usable 

quantity to a well or spring. 

Archaeology. The scientific study of the life and culture of past, especially ancient, peoples, usually 

through the excavation of sites, relics, artifacts, etc. 

Archaeological Resource. A particular site that has physical evidence of past human life or activity. This 

may be a site or individual objects manufactured by humans. 

Architectural Resource. Includes standing buildings, dams, canals, bridges, and structures considered 

important to a cultural community or a particular period in history. 

Asbestos-Containing Materials (ACM). Materials that contain more than 1 percent asbestos and is 

categorized as either friable or non-friable. ACM is classified as a hazardous air pollutant by the U.S. 

Environmental Protection Agency in accordance with Section 112 of the Clean Air Act. 

Attainment Area. An area that the United States Environmental Protection Agency has designated as 

being in compliance with one or more of the National Ambient Air Quality Standards for sulfur dioxide, 

nitrogen dioxide, carbon monoxide, ozone, lead, and particulate matter. An area may be in attainment 

for some pollutants but not for others. 

A-weighted. Weighting function applied to the noise spectrum, which approximates the response of the 

human ear. 

Baseline. The existing environmental conditions against which the effects of the proposed action and 

alternatives are assessed.  

Best Management Practices. Activities that are added to typical operation, construction, or 

maintenance efforts that help to protect environmental resources by avoiding or minimizing impacts of 

an action. 

Biological Opinion (BO). A document that is the product of formal consultation under the Endangered 

Species Act, stating the opinion of the National Marine Fisheries Service or U.S. Fish and Wildlife Service 

on whether or not a federal action is likely to jeopardize the continued existence of a listed species or 

result in the destruction or adverse modification of critical habitat. 

Bird/Wildlife Aircraft Strike Hazard (BASH). A program developed to reduce the possibilities of bird and 

wildlife collisions with aircraft. 

Candidate Species. A species for which the U.S.  Fish and Wildlife Service has sufficient information 

regarding the biological vulnerability of and threat(s) to that species to warrant a proposal to reclassify it 

as threatened or endangered (formerly Category 1 Candidate Species). 

Carbon Dioxide Equivalent (CO2e). A metric measure used to compare the emissions from various 

greenhouse gases based upon their global warming potential. 

Carbon Monoxide. A colorless, odorless, poisonous gas produced by the incomplete burning of carbon-

based fuels including gasoline, oil, and wood. Carbon monoxide is also produced from the incomplete 

combustion of many natural and synthetic products. 
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Carrier-Break Arrival. Similar to an overhead break arrival using a break altitude of 800 feet AGL.  

Class D Airspace. Airspace from the surface to 2,500 feet above the airport elevation surrounding those 

airports that have an operational control tower. Unless otherwise authorized, each person must 

establish two-way radio communications with the air traffic control facility providing air traffic services 

prior to entering the airspace and thereafter maintain those communications while within the airspace.  

Clean Air Act (CAA). Federal legislation governing air pollution originally enacted in 1970, with 

significant updates enacted in the 1990 Amendments. The CAA (42 U.S. Code 7401 et seq.)established 

National Ambient Air Quality Standards for carbon monoxide, nitrogen dioxide, ozone, particulate 

matter, sulfur dioxide, and lead. These standards represent the maximum levels of background pollution 

considered safe, with an adequate margin of safety to protect the public health and safety. 

Clean Water Act (CWA). Federal legislation governing water quality. The CWA (33 U.S. Code 1251 et 

seq.) refers to a series of federal laws and regulations that attempt to restore the beneficial uses of 

surface waters of the United States (also referred to as “waters of the U.S.”). The CWA regulates such 

programs as the National Pollutant Discharge Elimination System, a permit-based set of regulations that 

control the discharge of pollution to U.S. waterways from an individual point (for example, the end of a 

pipe) and the discharge of concentrated storm water from highways, cities, and other built 

environments. The CWA also regulates the placing of fill in streams and washes from the construction of 

road crossings, pipelines, and power lines. The U.S. Environmental Protection Agency and the U.S.  Army 

Corps of Engineers, which in some cases have extended responsibilities to the individual states, regulate 

these programs. 

Clear Zone. A trapezoid, fan-shaped area extending 3,000 feet from the end of the runway. Clear zones 

measure 1,500 feet wide at their base at the end of the runway and 2,284 feet wide at their outer edge.  

Comprehensive Environmental Response, Compensation, and Liability Act (CERCLA). A federal statute 

(U.S. Code, Section 9601 et. seq.) that establishes a comprehensive framework to identify, investigate, 

and clean up releases of hazardous substances into the environment. CERCLA provides the statutory 

authority for clean-up of hazardous substances that could endanger public health, public welfare, or the 

environment. 

Controlled Airspace. Airspace of defined dimensions within which air traffic control service is provided 

to Instrument Flight Rules flights and to Visual Flight Rules flights in accordance with the airspace 

classification. Controlled airspace is divided into five classes, dependent upon location, use, and degree 

of control: Class A, B, C, D, and E.  

Corrosivity. A characteristic defining a hazardous waste. Specifically, a solid waste that exhibits the 

characteristic of corrosivity has either of the following properties: 1) is aqueous and has a pH less than 

or equal to 2, or greater than or equal to 12.5; or 2) is a liquid and corrodes steel at a rate greater than 

0.25 inches per year. 

Council on Environmental Quality (CEQ). The CEQ is an executive office of the President composed of 

three Presidential appointees. The duties and functions of CEQ include gathering information on the 

conditions and trends in environmental quality; evaluating federal programs; developing and promoting 
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national policies to improve environmental quality; and conducting studies, surveys, research, and 

analyses relating to ecosystems and environmental quality. 

Criteria Pollutant. Any pollutant for which the U.S. Environmental Protection Agency has established a 

National Ambient Air Quality Standard, especially carbon monoxide, lead, nitrogen oxides, ozone, 

particulate matter, and sulfur oxides. 

Critical Habitat. Habitat essential to the conservation of an endangered or threatened species that has 

been designated as critical by the U.S. Fish and Wildlife Service or the National Marine Fisheries Service. 

Cultural Resources. Cultural resources are any prehistoric or historic district, site, building, structure, or 

object considered important to a culture, subculture, or community for scientific, traditional, religious, 

or other purposes. 

Cumulative Impact. The impact on the environment which results from the incremental impact of the 

proposed action when added to other past, present, and reasonably foreseeable future actions 

regardless of what agency (federal or non-federal) or person undertakes such other action. Cumulative 

impacts can result from individually minor but collectively significant actions taking place over a period 

of time.  

Decibel (dB). Sound is measured by its pressure or energy. The decibel scale is logarithmic; for example, 

10 dB is 10 times more intense than 1 dB, and 20 dB is 100 times more intense than 1 dB.  

Departure. An aircraft taking off from the runway. 

Detach. To send military personnel and their equipment on special mission. As used in this EIS, aircraft 

and personnel travel from their respective homebase to NAS Key West for training.  

Detachment Unit/Squadron. A group of personnel and their equipment (including aircraft) that travel to 

NAS Key West from their respective homebase temporarily for training.  

Day-Night Average Sound Level (DNL). A metric for measuring noise exposure that is based on the 

number of operations that occur on an average annual day or average busy day over a 24-hour period. 

This metric also includes a 10 dB penalty for nighttime operations (10:00 pm to 7:00 am) because people 

are more sensitive to noise during normal sleeping hours, when ambient noise levels are lower. 

Ecosystem. Any area or volume in which there is an exchange of matter and energy between living and 

nonliving parts; that is, the biotic community together with soil, air, water, and sunlight form an 

ecosystem. Ecosystems are the best units for studying the flow of energy and matter. 

Endangered Species. Plants or animals that are in danger of extinction through all or a significant 

portion of their ranges. Endangered species are identified by the Secretary of the Interior in accordance 

with the Endangered Species Act of 1973. 

Environmental Assessment (EA). A document prepared to analyze the potential impacts on the 

environment of a proposed action. An EA must meet the requirements of the National Environmental 

Policy Act, Council on Environmental Quality, and the directives of the agency responsible for the 

proposed action. An EA is prepared when the impacts of a proposed action are not expected to be 

significant. Public involvement may occur if the action is controversial, but is typically not necessary.  
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Environmental Impact Statement (EIS). A document prepared to analyze the potential effects on the 

environment from a proposed action. An EIS must meet the requirements of the National Environmental 

Policy Act, Council on Environmental Quality, and the directives of the agency responsible for the 

proposed action. Unlike an Environmental Assessment, an EIS requires public involvement throughout 

the entire process. 

Environmental Justice. As defined by Executive Order 12898 ”Federal Actions to Address Environmental 

Justice in Minority and Low-Income Populations,” a review must be made to determine whether an 

action causes disproportionately high and adverse environmental or health impacts to minority and/or 

low income populations. 

Environmental Restoration Program (ERP). Program designed to clean up contamination associated 

with U.S. Department of Defense facilities; includes identification, investigation, and cleanup of 

hazardous substances, pollutants, and contaminants as defined by the Comprehensive Environmental 

Response, Compensation, and Liability Act. The ERP is also known as the Installation Restoration 

Program.  

Erosion. Movement of soil or rock fragments by water, wind, or gravity. Accelerated erosion is much 

more rapid than normal, natural or geologic erosion, primarily as a result of the influence of surface-

disturbing activities of people, animals, or natural catastrophies. 

Estuarine. Living mainly in the lower part of a river or estuary, in an area where marine and freshwaters 

meet and mix.  

Exotic Species. Any non-native species whose introduction does, or is likely to cause, economic or 

environmental harm or harm to human health; any plant or animal that is not native or indigenous to a 

region, state, or country. This status can also be applied to native plants that are not native to a 

particular ecosystem. 

Federal Aviation Administration (FAA). Federal agency with overall responsibility of managing and 

controlling U.S. airspace, including that used by commercial, civil, and military aircraft. The FAA defines 

the types of airspace and the nature of activities that each type can accommodate. 

Field Carrier Landing Practice (FCLP). FCLP consists of touch-and-go operations on a runway designed to 

simulate aircraft carrier landings. Aircraft will touch down on a simulated carrier deck and takeoff again 

into a left-hand pattern. The pilots are graded on their landings by the Landing Signals Officer. 

Fleet Readiness Training Plan. The 27-month cycle that replaces the Interdeployment Training Cycle. 

The Fleet Response Training Plan includes four phases prior to deployment: Maintenance, Unit Level 

Training, Integrated Training, and Sustainment. The Fleet Response Training Plan was developed to 

implement the Fleet Response Plan at the Fleet Forces level. The Fleet Response Plan was developed to 

prepare to deploy and sustain U.S. naval forces during protracted wars or to meet other national 

security requirements. 

Flight Operation. A flight operation consists of one use of the runway; each take-off or landing is 

separately counted as a flight operation. 
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Floodplain. Relatively flat, low-lying areas adjoining inland and coastal waters that have a 1 percent or 

greater chance of flooding in any given year. 

Geographic Information System (GIS). GIS is a system of hardware and software used for storage, 

retrieval, mapping, and analysis of geospatial data. Spatial features are stored in a coordinate system 

(latitude and longitude, state plane, Universal Transverse Mercator, etc.), which references a particular 

place on the earth. Descriptive attributes (e.g., soil type) in tabular form are associated with the spatial 

features. Spatial data and associated attributes in the same coordinate system can then be layered 

together tor mapping and analysis. The data can also be used to create charts, maps, and 3-dimensional 

models of the earth’s surface. 

Greenhouse Gas (GHG). A gas that in an atmosphere that absorbs and emits radiation within the 

thermal infrared range. Primary GHGs in the Earth’s atmosphere include water vapor, carbon dioxide, 

methane, nitrous oxide, and ozone. 

Ground Controlled Approach (GCA) Box. A radar or "talk down" approach directed from the ground by 

Air Traffic Control (ATC) personnel. ATC personnel provide aviators with verbal course and glide slope 

information, allowing them to make an instrument landing during Instrument Flight Rules (IFR) 

conditions (i.e., when aircraft are flown referring only to the aircraft instrument panel for navigation). 

GCA training is conducted in both Visual Flight Rules and IFR conditions to provide realistic training for 

naval aviators. 

Groundwater. Water below the ground surface in a zone of saturation. 

Habitat. A specific set of physical conditions in a geographic area(s) that surrounds a single species, a 

group of species, or a large community. In wildlife management, the major components of habitat are 

food, water, cover, and living space. 

Hazardous Material. Any substance that is 1) listed in Section 101(14) of the Comprehensive 

Environmental Response, Compensation, and Liability Act; 2) designated as a biologic agent and other 

disease causing agent which after release into the environment and upon exposure, ingestion, 

inhalation, or assimilation into any person, either directly from the environment or indirectly by 

ingestion through food chains, will or may reasonably be anticipated to cause death, disease, behavioral 

abnormalities, cancer, genetic mutation, physiological malfunctions (including malfunctions in 

reproduction) or physical deformations in such persons or their offspring; 3) listed by the U.S. 

Department of Transportation as hazardous materials under 49 Code of Federal Regulations (CFR) 

172.101 and appendices; or 4) defined as a hazardous waste per 40 CFR 261.3 or 49 CFR 171. 

Hazardous Waste. A waste or combination of wastes as defined in 40 Code of Federal Regulations (CFR) 

261.3 or 49 CFR 171. The Resource Conservation and Recovery Act defines hazardous waste as wastes or 

combination of wastes that, because of quantity, concentration, or physical, chemical, or infectious 

characteristics, may either cause, or significantly contribute to, an increase in mortality or an increase in 

serous irreversible illness, or pose a substantial present or potential hazard to human health or the 

environment when improperly treated, stored, transported, disposed of, or otherwise managed. 

Historic Property. Any building, site, structure, object, or district that is included in, or eligible for 

inclusion in, the National Register of Historic Places (NRHP). 
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Indirect Effects. Effects which are caused by the action and are later in time or farther removed in 

distance, but are still reasonably foreseeable. Indirect effects may include growth inducing effects and 

other effects related to induced changes in the pattern of land use, population density or growth rate, 

and related effects on air and water and other natural systems. 

Instrument Flight Rules (IFR). A standard set of rules that all pilots must follow when operating under 

conditions more stringent than Visual Flight Rules. These conditions include operating an aircraft in 

clouds or above certain altitudes prescribed by Federal Aviation Administration regulations and 

operating in some locations, such as major civilian airports. Air traffic control agencies ensure separation 

of all aircraft operating under IFR.  

Lead Based Paint (LBP). Paint having lead levels equal to or exceeding 0.5 percent by weight.  

Legacy Aircraft. Refers to military aircraft that were purchased in the 1970s and 1980s and are more 

than 20 years old on average. Includes the Navy and Marine Corps F/A-18A-D, EA-6B, and AV-8B aircraft 

and the Air Force F-16, F-15, and A-10 systems. The DOD is recapitalizing this aging legacy fleet by 

acquiring and fielding new aircraft, namely the joint service F-35, Navy’s FA-18E/F and EA-18G, and the. 

Air Force’s F-22A. 

Limestone. A sedimentary rock composed largely of the minerals calcite and aragonite, which are 

different crystal forms of calcium carbonate. 

Low-Income Populations. Defined in terms of Bureau of the Census annual statistical poverty levels 

(Current Population Reports, Series P-60 on Income and Poverty), may consist of groups or individuals 

who live in geographic proximity to one another or who are geographically dispersed or transient (such 

as migrant workers or Native Americans), where either type of group experiences common conditions of 

environmental exposure or effect. 

Man Day. Used in this EIS to for estimates of personnel associated with annual detachments.  Man days 

are calculated using the total personnel detached times the number of days in each detachment. Man 

day estimates are akin to the use of visitor days commonly used for transient populations in various 

planning analyses. 

Mean Sea Level (MSL). The average height of the sea surface, which is used as a standard in determining 

elevation. For example, a field elevation of 26 feet above mean sea level would be expressed as “26 feet 

MSL” and an aircraft altitude of 1,200 feet above mean sea level would be expressed as “1,200 feet 

MSL.” 

Minority Population. Minority populations exist where either (a) the minority population of the affected 

area exceeds 50 percent or (b) the minority population percentage of the affected area is meaningfully 

greater than in the general population or other appropriate unit for geographic analysis (such as a 

governing body’s jurisdiction, a neighborhood, census tract, or other similar unit). “Minority” refers to 

individuals who are members of the following population groups: American Indian or Alaskan Native; 

Asian or Pacific Islander; Black, not of Hispanic origin; or Hispanic. Minority populations included either a 

single minority group or the total of all minority persons in the affected area. They may consist of 

dispersed/transient set of individuals (such as migrant workers or Native Americans), where either type 

of group experiences common conditions of environmental exposure or effect. 
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Mitigation. Measures taken to minimize adverse environmental impacts. Mitigation could reduce the 

magnitude and extent of an impact from a level of significance to a level of insignificance. Mitigation 

includes the following actions: 

 Avoidance – Avoid the impact by changing the action. Do not take certain action that would 

cause environmental effect. 

 Minimization – Minimize impacts by changing the intensity, timing, magnitude, or duration 

of the action and its implementation. 

 Rectifying – Rehabilitate, repair, or restore damage that may be caused by implementing the 

proposed action. 

 Reduce/Eliminating – Reduce or eliminate the impact over time. 

 Replacement – Compensation for the impact by replacing the damage by improving the 

environment elsewhere or by providing other substitute resources such as funds to pay for 

the environmental impact. 

National Environmental Policy Act (NEPA). NEPA (42 U.S. Code 4321, et seq.) directs federal agencies to 

assess potential environmental effects of their proposed action and to include the public in the decision 

making process.  

National Historic Preservation Act (NHPA). The NHPA (16 U.S. Code 470, et seq.), as amended, 

established a program for the preservation of historic properties throughout the United States. 

National Pollutant Discharge Elimination System (NPDES). The national program for issuing, modifying, 

revoking and reissuing, terminating, monitoring and enforcing permits, and imposing and enforcing 

permits, and imposing enforcing pretreatment requirements under Sections 307, 318, 402, and 405 of 

the Clean Water Act (33 U.S. Code 1251, et seq.). The Clean Water Act prohibits anybody from 

discharging “pollutants” through a “point source” into a “water of the United States” unless they have 

an NPDES permit. 

National Register of Historic Places (NRHP). The official inventory of the Nation’s historic properties. 

The NRHP also includes National Historic Landmarks. The National Park Service maintains the list under 

direction of the Secretary of the Interior. Buildings, structures, objects, sites, and districts are included in 

the NRHP for their importance in American history, architecture, archaeology, culture, or engineering. 

Properties included in the NRHP range from large-scale, monumentally proportioned buildings to 

smaller scale, regionally distinctive buildings. The listed properties are not just of nationwide 

importance; most are significant primarily at the state or local level. 

Nitrogen Dioxide (NO2). A gas consisting of one nitrogen and two oxygen atoms. It absorbs blue light 

and therefore has a reddish-brown color associated with it. 

Overhead-Break Arrival. An aircraft approaches the runway above the altitude of the landing pattern, 

initiates a break (i.e., turn to enter the pattern) at 1,500 feet AGL over the runway threshold, and 

performs a 180-degree turn to enter the landing pattern. Once established in a pattern, the aircraft 

lowers its landing gear and flaps and performs a 180-degree descending turn to land on the runway. 
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Ozone (O3). A form of oxygen containing three oxygen atoms. Ozone is much more reactive than 

diatomic oxygen (O2). It is usually found in the upper atmosphere and is responsible for filtering out 

much of the sun’s ultraviolet radiation. In the lower atmosphere it is a chemical oxidant, a greenhouse 

gas, and a major component of photochemical smog. 

Particulate Matter. Includes dusts, soot, and other tiny bits of solid materials that are released into and 

move around in the air. Particulates are produced by many sources, including burning of diesel fuels by 

construction, industrial processes (e.g., steel making), mining operations, agricultural burning, and 

operation of fireplaces and woodstoves. 

Polychlorinated Biphenyls (PCBs). A class of synthetic organic compounds that were widely used for 

many applications, especially as dielectric fluids in transformers, capacitors, and coolants. PCBs are toxic 

and are classified as a persistent organic pollutant that can bioaccumulate (a process by which chemicals 

are taken up by a plant or animal either directly from exposure to a contaminated medium [soil, 

sediment, water] or by eating food containing the chemical) in the tissues of animals.  

Pre-flight and maintenance engine run-up operations. Standard operating procedures conducted to 

ensure that all aircraft engine functions are operating properly prior to takeoff. These pre-flight 

operations occur at the beginning of the runways prior to brake release. 

Range Complex. A geographically integrated set of ranges, operational areas, and associated special use 

airspace, designated and equipped with a command and control system and supporting infrastructure 

for freedom of maneuver and practice in live and inert weapons use against scored and/or tactical 

targets and/or Electronic Warfare training, as well as weapons and sensors Research, Development, Test 

and Evaluation.  

Readiness. The ability of forces, units, weapon systems, or equipment to deliver the outputs for which 

they were designed (includes the ability to deploy and employ without unacceptable delays).  

Region of Influence. Area within a specified geographic area where effects from a proposed action are 

anticipated to occur. The ROI varies from resource to resource with some effects limited within 

boundaries of the project while others are expected to go beyond the boundaries of the project area. 

Resource Conservation and Recovery Act (RCRA). RCRA (42 U.S. Code 6901, et seq.) was enacted in 

1976 to address the issue of how to safely manage and dispose of the huge volumes of municipal and 

industrial waste generated nationwide. Specifically, the RCRA program regulates solid waste recycling 

and disposal; federal procurement of products containing recycled materials; waste minimization; 

hazardous waste generators and transporters; hazardous waste treatment, storage and disposal 

facilities; and underground storage tanks.  

Scoping. An early and open public involvement process for identifying and determining the scope of 

issues to be addressed in an environmental planning document, including proposed alternatives and 

significant issues related to a proposed action. 

Sedimentation. The process of deposition of sediment in water through the settling out of heavier 

coarse-grained particles. 
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Sound Exposure Level (SEL). A composite metric for measuring noise exposure that represents both the 

intensity of a sound and its duration. 

Special Status Species. Plant or animal species listed as threatened, endangered, candidate, or sensitive 

by the state or federal governments. 

State Historic Preservation Officer (SHPO). The official, appointed or designated, pursuant to Section 

101 (b)(1) of the National Historic Preservation Act (16 U.S. Code 470, et seq.), as amended, charged 

with administering the State Historic Preservation Program. The SHPO is the principal preservation 

partner with the Federal agency in concluding actions that are subject to consideration under Section 

106 of the NHPA. 

Straight-In Arrival. An aircraft lines up several miles from the field on the runway, descends gradually, 

lands, comes to a full stop, and then taxis off the runway. 

Stormwater. Water that is generated from a precipitation event such as rain or snowmelt. Stormwater is 

generally concerned with the overland flow of the water as is moves over land or impervious surfaces, 

and accumulates debris, sediment, chemicals, or other pollutants that could adversely affect surface 

water quality. 

Surface Water. All bodies of water on the surface of the earth and open to the atmosphere, such as 

rivers, lakes, reservoirs, ponds, seas, and estuaries. 

Tactical Combat Training System. An acquisition program  that uses GPS to provide continuous, live, 

real-time tracking of air exercise participants which greatly improves assessing pilot proficiency. 

Threatened Species. Any animal or plant species likely to become endangered within the foreseeable 

future throughout all or a significant portion of its range. These species are listed by the Secretary of the 

Interior. 

Touch-and-Go. The aircraft lands and takes off on a runway without coming to a full stop. After touching 

down, the pilot immediately goes to full power and takes off again. Touch and go patterns are standard 

for all aircraft. 

Toxicity. A characteristic of a hazardous waste. Toxicity refers to the ability of a material to produce 

injury or disease through exposure, ingestion, inhalation, and assimilation by a living organism. 

Traditional Cultural Properties. Resources associated with the cultural practices and beliefs of a living 

community that link that community to its past and help maintain its cultural identity. These may 

include archeological resources, locations of historic events, sacred areas, sources of raw materials for 

making tools, sacred objects, or traditional hunting and gathering areas. 

Transient Aircraft/Squadron. All other military aircraft, other than those stationed at NAS Key West, 

operating in the Air Station airfield.  

Unmanned Aerial Systems (UAS). An aircraft that flies without a human crew on board the aircraft, 

often remotely guided. These types of aircraft perform a variety of functions including data collection 

and reconnaissance.  
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Upland. Land at higher elevation than the alluvial plain or low stream terrace; all lands outside the 

riparian-wetland and aquatic zones. 

Visual Flight Rules (VFR). A standard set of rules that all pilots, both civilian and military, must follow 

when not operating under Instrument Flight Rules. These rules require that pilots remain clear of clouds 

and avoid other aircraft.  

Volatile Organic Compounds (VOCs). VOCs are a principal component in atmospheric reactions that 

from ozone and other photochemical oxidants. VOCs are emitted from diverse sources, including 

automobiles, chemical manufacturing facilities, dry cleaners, paint shops, and other commercial and 

residential sources that use solvent and paint. The term volatile organic compound is defined in federal 

rules as a chemical that participates in forming ozone. 

Water Quality. The chemical, physical, and biological characteristics of water with respect to its 

suitability for a particular purpose. 

Watershed. The land area that drains water to a particular stream, river, lake, or other water system. It 

is a land feature that can be defined by tracing a line along the highest elevations between two areas on 

a map, often a ridge. 

Wetlands. Those areas that are inundated by surface or groundwater with a frequency sufficient to 

support, and under normal circumstances do, or would, support a prevalence of vegetation or aquatic 

life that requires saturated or seasonally saturated soil conditions for growth and reproduction. 

Wetlands generally include swamps, marshes, bogs, and similar areas (e.g., slough potholes, wet 

meadows, river overflow areas, mudflats, and natural ponds). 
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